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ABSTRACT 


A computer simulation program has been written in IBM's 
GPSS V to model the issue processing functions of U.S. 
Naval Supply Depot Yokosuka, Japan. The results of simula- 
tion experiments that may be conducted with the model can be 
used by analysts in the Planning Division of the Naval 
Supply Depot to predict actual Depot performance under 
conditions of surge demand. 
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Pe ERO DUC Te 


A. THE PROBLEM 

The U.S. Naval Supply Depot Yokosuka, Japan (NSD 
Peresuka), is tasked with providing logistics support to 
U.S. Navy fleet units and shore activities in the Japan and 
Northern Pacific operating areas. As the major U.S. Navy 
logistics installation in Japan, NSD Yokosuka is the primary 
source of logistics support for all Navy and Marine Corps 
shore activities based in Japan. Fleet units supported by 


NSD Yokosuka include eleven homeported ships as well as 


deployed ships of the Seventh Fleet. Although NSD 
Yokosuka'’s major function is material support, it also 
provides essential supply services. The Freight Terminal 


Division is responsible for transshipment to the requisi- 
tioner of issue priority group one material received from 
stateside Naval Supply Centers and Defense Logistics Agency 
(DLA) activities. The Depot also manages a variety of other 
Support services including contracting, data processing, 
accounting, disbursing and personal property shipment. 

iMAC ciiene tO 8 Tits basic Eleet support role, NSD 
Yokosuka is tasked with tri-service support responsibilities 
for fuel and subsistence. NSD Yokosuka is the DLA 
Designated Specialized Support Point for provisions in 
Japan, providing subsistence support to all fleet units, DoD 
commissaries and troops in the Japan operating area. As the 
DLA agent for fuel, NSD Yokosuka operates the largest fuel 
complex in the Pacific. The Fuel Department provides bulk 
petroleum products to all military activities in the Western 
Pacific and maintains Prepositioned War Reserve Stock (PWRS) 
inventory levels to meet the anticipated combined require- 


ments of the services in that area. 


NSD Yokosuka is strategically positioned to support 
contingency operations in the Far East. Any conflict in the 
Northern Pacific, Korea, or other Southeast Asian country 
requiring extensive deployment of ships, aircraft and troops 
Will result in a surge of activity for NSD Yokosuka. If the 
conflict is not short-term in duration, the increased oper- 
ating tempo could be expected to result in new manpower 
requirements, multi-shift operation of the NSD and jee 
detachments, possible expansion of physical storage facili- 
ties and the acquisition of additional material handling 
equipment. NSD Yokosuka's ability to respond to a surge in 
demand for logistics support brought about by a period of 
increased tension or open conflict is a critical issue to 
planning military operations in the Far Eastern theater. The 
NSD's effectiveness in this type of scenario hinges on its 
ability to escalate operations in a short time frame. 
Counter to the rapid response required of NSD Yokosuka in a 
contingency situation is the relative difficulty of mobi- 
lizing the necessary manpower and other resources on short 
notice. Planning specific requirements in advance and iden- 
tifying sources to fill those needs is essential to main- 
taining supply readiness at NSD Yokosuka. 

Predicting future resource requirements of the Depot is 
a primary fuUNneCErOn +O & the Planning and Comptroller 
Department, more specifically, the Planning Division. In any 
operating environment, NSD Yokosuka seeks to minimize the 
processing time associated with issuing material te 
customers while maximizing the availability of other support 
services required. To this’ end, the Planning Division 
projects the volume of demand that the Depot will be 
expected to support in various operational scenarios, i.e., 
positioning of an additional carrier battle group or a 
build-up in troop levels. Divisional requirements in 


support of those levels of operation are estimated. The 





consolidated requirements of the Depot are quantified and 
Peehceolelinimcg tne allocation of resources among divisions 


are formulated. 


pee LHBole OSJECTIVE 

The objective of this thesis is to provide a predictive 
and quantitative tool to support the contingency planning 
efforts of NSD Yokosuka. A computer program modeling the 
issue processing functions of the Depot will be constructed. 
The program will be written in IBM's General Purpose 
camulation System V (GPSS V). The completed program may be 
meed to conduct experiments Simulating Depot performance 
under conditions of surge demand. The information gathered 
in a controlled series of experiments with the model can be 
used to help formulate operating policy and resource distri- 


bution plans to cope with contingency situations. 


Co SCOPE 

The scope of the model will be limited to those func- 
tions of NSD Yokosuka in direct support of issue processing 
operations, from requisition receipt to the point of avail- 
ability of the issue for shipment to the requisitioner (or 
the point of actual delivery to the requisitioner in the 
case of bearer walkthroughs, quick picks and issues deliv- 
ered to Naval Base Yokosuka activities by NSD tractor 


trains). A detailed list of the actual processes to be simu- 


lated 1s provided in Chapter IV. Other Depot operations 
have been excluded for the following reasons: 

1. The complexity of a model can be expected to increase 
as the scope of the system to be simulated is 
expanded. imiting the sels of the system to main- 
Sere aiens sUCw lO hOceocolmgd funceions will provide impor- 


Cant aintormation to analysts while eeping model 
NOGtilecaclon and Sere we weeel on wi etn the capability 
of personnel without extensive simulation experience. 


2. The, scope of the system to be simulated is also 
limited the capabilities of the _ software and hard- 
ware on which it 1s implemented. The memory require- 
ments of a rogram written to simulate all major 
functions of the Depot would exceed the maximum amount 
of memory addressable by GPSS V. 


3. Model design and validation imposes substantial data 
Colleeuton | GespeOtod oanlemeaaa on the NSD Plannin 
Division. Depot personnel resources were taxed to mee 
the data requirements imposed during development of 
the model of issue processing functions. 

4. Some functions of the Depot are sufficienely come. 
to form the basis of major simulation projects’ by 
Shensoives: EnV eee ontrol  Peparemeur: Data 
Processing Service Center Gane and Freight Termiigem 
Division operations are all candidates for separate 
samulacwon pro) ]eecrs: 

>. Not all systems can be simulated with discrete simula= 
Eton —mMernods. The Fuel Department manages several 


rocesses that are best modeled by continuous simula- 
i10n methods. 


Do, GEMIEALIONS 
1. Data Collection 
Construction» and validation of the model was 
hampered by difficulties experienced by the author during 
data collection. Due to the physical separation of NSD 
Yokosuka from the Naval Postgraduate School, the data 
collection effort was managed by the NSD Planning Division. 
Personnel from cognizant divisions of the Depot were tasked 
with collecting the data from retained records or by obser- 
vation of the physical processes. The time-intensive nature 
of random sampling slowed the process of data collection. 
This was aggravated by competing operational requirements in 
the Inventory Control and Material Departments. At the vein 
of this writing, the collection of service time samples for 
the Packing Section and half of the material storage areas 
remained incomplete. 
2.  Microcommuter Simulation 
The initial objective of this thesis was to model 
NSD issue processing operations on a microcomputer. Efforts 


in that direction were blocked by the memory requirements of 


10 





the program. The technical details of this limitation are 


discussed briefly in Chapter II of the thesis. 


BoeenoANIiZALiON OF THESIS 

The balance of this thesis is devoted to the examination 
of simulation as a logistics planning tool and to the devel- 
opment and validation of a program to be used for simulation 
experimentation. In Chapter II, the suitability of simula- 
tion and other operations research disciplines to supporting 
logistics planning efforts is reviewed. A description of 
issue processing at NSD Yokosuka, the system to be modeled, 
forms the basis of Chapter III. Chapter IV utilizes GPSS 
block diagrams to explain the simulation program structure. 
Program verification and a discussion of program validation 
are presented in Chapter V. Guidance in experimentation 
techniques and a discussion of simulation experiments 
conducted by the author are included in Chapter VI. 
Recommendations and conclusions in Chapter VII will address 
further simulation experimentation and the observed benefits 


of simulation in supporting logistics planners. 


jie 


Il. MODELING TECHETOURS 


A. OPERATION RESEARCH 

NSD Yokosuka's ability to provide the level of logistics 
support required by DoD activities in the Japan operating 
area is a product of the combined efforts of several work- 
centers. The DPSC Department and the Customer Services, 
Requirements, Storage, Labor and Equipment and Freight 
Terminal Divisions all perform tasks integral to the 
processing of requisitions received by NSD Yokosuka. 
Because a decision made in one division may affect the oper- 
ations of another, the performance of individual divisions 
must be evaluated in terms of their contribution to overall 
Depot performance. This interaction between functional areas 
must be taken into account by the Planning Division during 
the formulation of operating strategies for surge demand 
environments. Operations research techniques incorporate 
the systems approach and can serve as an important logistics 
planning=cool: 

Operations research is a collection of mathematical 
tools that may be applied to solve practical decision prob- 
lems within a system [Ref. 1]. The aim of operatio@me 
research analysis is to evaluate the probable consequences 
of decision choices. These choices are typically concem@—s 
with the allocation of scarce resources within the system. 
Most methods of operations research use models to study the 
actual system [Ref. 2: p. 4]. Models represent objects of 
interest within the system as entities, the charactériscusee 
of entities as attributes and the interactions causing 
change within the system as activities. Models are employed 
when experimentation with the actual system is not a prac- 
tical approach to analyzing operations. Accordingly, formu- 


lation of a model is a suitable method of predicting the 


eZ 





performance of a supply depot under conditions of surge 
demand. 

Specialized operations research techniques have evolved 
to handle certain well-defined classes of systems problems. 
Network analysis may be used to solve transportation prob- 
lems. Inventory algorithms are used to make inventory 
control decisions. These techniques are well suited to 
narrowly-defined problems and are regularly employed by the 
military to solve logistics problems. The study of broader, 
less well-defined systems require more generalized mathemat- 
ical techniques. 

Mathematical analysis is applied to systems management 
problems by representing attributes of the system as vari- 
ables and activities as mathematical functions that interre- 
late the variables [Ref. 3: pp. 8-9]. Mathematical analysis 
is a sophisticated operations research technique that can be 
used only by analysts with extensive backgrounds in mathe- 
matics. It is not always possible to formulate a complete 
mathematical model of a complex system. The combined effects 
of uncertainty, dynamic interaction between decisions, 
interdependency among variables and the representation of 


processes over long time horizons are difficult to represent 


mathematically and may require alternative methods of 
research [Ref. 4: p. 142}. Stock point analysis problems 
fall into this category. The stochastic nature of requisi- 


tion arrival and processing times, overlap between the oper- 
ations of separate divisions within a supply depot, the 
Mmetaelonship Of requisition priority and type to the 
processing procedures followed and the need to observe oper- 
ations over extended periods of time all support the use of 


computer simulation as a research tool. 


ea DO LMULATION 
Simulation is the process of designing a model that 


duplicates the dynamic behavior of the essential 


nS 


characteristics of a system for the purpose of studying that 
system [Ref. 5]. It is a popular technique among operations 
research practitioners. In a survey by Weston [Ref. 6] of 
LOO U. See demice it was the most frequently employed 
quantitative tool. Simulation is also used extensively by 
the military to evaluate weapons and logistics systems. 
Because the structure of a simulation model bears a close 
relation to the logical structure of the real system, model 
development is simplified. Schmidt [Ref. 7] notes that the 
level of mathematical sophistication required to develop a 
Simulation model of a complex system is generally less 
extensive than that required to develop a mathematical 
model, underscoring: simulation's relative ease of use. It is 
Enis "simpler ry that makes simulation intuitively populanmiimes 
analysts. 

Simulation is a versatile operations research technique. 
It may be used as a descriptive tool (to describe a current 
system) or as a predictive tool (to explore a hypothetical 
system or design improvements to a current system). 
Simulation is also flexible with respect to changes in the 
actual system. Variables can be modified before a simulation 
is run, or dynamically, to align the model with real system 
COndierons.- 

There are drawbacks to the use of simulation. Simulation 
does not optimize in the sense that calculus-based analyt- 
ical methods do [Ret.! G2 8p see Optimal solutions may be 
obtained only through repetition of simulation experiments. 
Simulation models produce less precise results than does 
mathematical analysis [Ref. 2: p. 13]. Due to the probabi- 
FAStiec: “mature: of Simulation, the results of simulation 
experiments repeated in succession can be expected to vary 
and the sensitivity of a simulation model to changes in the 
value of input variables is not subject to exact measurpe= 


ment. Simulation models experience the same problems as 


14 


models employed in other techniques of operations research. 
They may appear to accurately reflect the real system, when 
in fact, they do not. Simulation models, as all others, will 
yield incorrect results if they are not validated carefully. 

There are two major types of simulation, continuous and 
discrete [Ref. 4: De 143]. CoMmennuctiscm Slmulations is 
concerned with systems that change continuously with respect 
to time and with measurements that are not restricted to 
integers. Refinery operations and rocket trajectories are 
examples of systems that are studied by the use of contin- 
uous Simulation. In discrete simulation, the simulated time 
advances in a stepwise discrete fashion. A discrete simula- 


tion is time-oriented if the simulation clock is updated at 


regular time intervals. If the clock is updated by the 
scheduled occurrence of events, the simulation is termed 
event-oriented. Discrete event simulation lends itself 


especially well to the modeling of queuing systems and, 
therefore, is generally applicable to modeling the perform- 
ance of service organizations that can be represented as a 
collection of service facilities and queues [Ref. 8]. 
Discrete event simulation is frequently used to model 
military supply depot operations. The use of discrete event 
Simulation as a forecasting tool offers several advantages 
to logistics planners. Queue statistics gathered during the 
Simulation pinpoint processing bottlenecks that may be 
expected to occur. server utilization statistics collected 
for each functional area may be used to support resource 
allocation decisions. System throughput data can be quanti- 
fied by measuring the processing time for the different 
Classes of requisitions passing through the system. In 
addition, the model may be easily modified to reflect 
increasing levels of demand, changes in net effectiveness or 


the addition of personnel. 
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C. SIMULATION LANGUAGES 
Discrete event simulation programs may be written ina 
general purpose programming language like FORTRAN or PASCAL, 
Or in a special purpose simulation language. As computer 
Simulation evolved as an operations research technique in 
the late 1950s, all simulations were written in general 
purpose or specific-machine languages. As researchers began 
to recognize the fact that many situations being simulated 
were composed of functionally similar processes, the need to 
develop special purpose languages in which single operators 
would perform common functions became apparent. Emshoff and 
Sisson [Ref. 9:  p. 116] enumerated the functions common to 
all simulations that distinguish simulation languages from 
general purpose programming languages: 
1. create random numbers 

create random variates 

advance time, either by one unit or to the next event 

record data for output 


2 
S 
4 
5. perform statistical analyses on recorded data 
6 arrange outputs in specified formats 

Yi 


detect and report logical inconsistencies and) Joe 
error conditiens 


Kiviat tRefv WO]. verted programming convenience and 
concept articulation as the two major advantages of using a 
Simulation language as opposed to a general purpose 
language. 

Concept articulation refers to the ability of simulation 
languages to communicate the structure of a system being 
modeled through the use of a descriptive vocabulary. This is 
especially important to analysts in the model development 
phase. It also improves communication in that simulations 
are more easily explained to management and other non- 
programming oriented users. 

The programming convenience of simulation languages is 


evidenced by the reduction in both program length and 
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development effort required. Jennergren [Ref. 11] concluded 
that simulation programs written in PASCAL average twice the 
length of their simulation language counterparts. Emshoff 
and Sisson [Ref. 9: p. 117] estimate the savings in model 


development effort resulting from the use of simulation 


languages to be on the order of a factor of 10. Several 
factors contribute to the programming convenience of 
Simulation languages. The subroutines provided as standard 


features of simulation languages provide programmers with 
Simple tools to represent simulation-unique functions and 
concepts. The ease with which simulation languages define 
classes of system entities, differentiate among entities 
within those classes and permit adjustment of the number or 
type of entities in the system is also helpful. The 
convenience of simulation languages i1s not achieved without 
sacrifice. The structuring of entities and activities in 
Simulation languages increases their flexibility in that 
changes to the system require only simple modifications to 
the program. These generalized structures, however, limit 
the ability of simulation languages to represent system 
feeai.. Though Simulation languages automatically collect 
and display data generally desired by analysts, they are 
less flexible than general purpose programming languages 
with respect to the variety of output formats. Finally, 
programs written in simulation languages can expect to 
experience slower execution times than general purpose 
language programs. 

The initial concern of most organizations in the process 
of selecting a simulation language is ensuring that the 
Chosen language is compatible with installed hardware and 
that its use is within the capability of the organization's 
analysts. Other questions should be answered in the second 
phase of the selection process. The relative ease of 


learning, availability of users manuals, machine 
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DOr cable. Citak ley. Of CREEL diagnostics language 
efficiency andcost of the languages under consideration 
should be explored. Fina liye the ability of the chosen 
Simulation language to naturally describe the system in 
question should be studied. The suitability of a simulation 
language to a given problem may be assessed by examining its 
"world view. " 

The world view of a simulation language is the way that 
it conceptualizes the entities of a system, the attributes 
that further describe those entities, and the interaction 
between those entities and the activities of the system 
MREfs, 25 fe ale. World views of simulation are grouped 
into two schools of simulation thought, one emphasizing the 
use of flowcharts to describe models, the other relying on 
program statements. 

Flowchart languages are regarded by users as somewhat 
easier to learn and interpret, while statement oriented 
languages are more flexible [Ref. 12: p. 18]. Statement 
orlented languages are characterized by three world views-- 
activity, event and process. Flowchart oriented simulation 
languages adhere to the transaction world vlew. The trans- 
action world view models systems by tracing the flow of 
transactions through specialized activity blocks. Simulated 
time advances as transactions pass through the blocks which 
are used to represent actual processes or real system deci- 
Sions. Users familiar with flowcharting techniques and the 
system being modeled find the transaction view convenient to 
use and easy to learn. IBM's GPSS is the predominant 


language in this category. 


De? scr Ss 

The transaction world view of GPSS is structurally 
Similar to the complex queuing problems posed by requisition 
flow in a supply depor. GPSS uses block diagrams to visu- 


alize transactions moving from process to process within the 
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system. Each GPSS block is implemented by a code segment 
representing an action relative to the system simulation. 
The close relationship between the block diagram and program 
code to the logical structure of the system being simulated 
makes GPSS easy to use. System throughput, resource utili- 
zation and queuing statistics collected as standard features 
of GPSS may be tailored to support the information require- 
ments of the logistics planner. 

CEs woe bal eicularly Sacenaccive to the inexperienced 
user. The block diagram structure reduces the complexity of 
model development and communicates an understanding of the 
Simulation program to users. Statistics gathering and 
display require minimal effort on the part of the user. 
Because GPSS is the most popular and widely used simulation 
language [Ref. 13], numerous companies market GPSS products 
and provide comprehensive documentation. In addition several 
academic texts on GPSS have been published, offering another 
source of information to users. | 

Miluteman Software has developed a microcomputer version 
of GPSS, marketed under the name of GPSS/PC, to take advan- 
tage of the increased CPU and memory capacities of modern 
microcomputers. Designed for use on IBM compatible microcom- 
puters, the structure and syntax of GPSS/PC are nearly iden- 
tical to that of the mainframe version, enabling it to 
retain its attractiveness as a discrete event simulation 
language. The primary advantages of using a simulation 
language designed for the microcomputer are reduced software 
expenses and the convenience to the analyst of working ona 
dedicated microcomputer. While the general design of GPSS/PC 
is suited to the simulation of supply depot operations, it 
is constrained by its inability to to address more than 640 
kilobytes of random access memory, a limit shared by all 
applications programs running on IBM's Disk Operating System 
eos). Due to this inherited limitation, GPSS/PC is not 
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useful in the simulation of large queuing systems such as 
NSD Yokosuka. 


Discrete event simulation, utilizing GPSS) cout 


effectively used to support logistics planning efforts of 
NSD Yokosuka. Note the following points: 


dhe 


Issue Pieces ote procedures at NSD Yokosuka 
permeated with the type of queuing prevoneue tha 
discrete event simulation languages, PSS in parewes 
ular, are designed to model. 


The standard format of discrete simulation outpUGeae 
Suited to the information requirements of Depot 
planners. 


Experimentation, including minor modifications, (aan 
existing simulation models is within the Capaba darem Of 
analysts in the NSD Yokosuka Planning Division. 


The block diagram structure of GPSS improves user 
UNnGers tancdaing ocx Been structure, easing the process 
OF eG eens modifications required by changes in 
NSD facilities or procedures. 


evan to its popularity, GPSS documentation, tral 
aug Megson, assistance are all readily available To 
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While discrete event simulation can be a useful tool to 


fegisertecs planners: its disadvantages must also be recog- 


nized. Drawbacks to the use of computer simulation in logis- 


ELesvolanni ng sanciude: 
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Vee ag a simulation model requires substantial 
effort and 1s a continuing process as) the model must 
be maintained to reflect real sysrtemechangec. If the 
basic model does not accurately reflect actual syavem 
Operauvons OL pred een data is erroneous, simulation 
results will not be usetul. 


though experimentation and minor moditicaticns ea. 
within the capability of NSD Yokosuka personnel, magiee 
revision would require outside training or assistance. 


Because the simulation model is a simplification of 
the actual system, detail useful to planners is lost. 
in addition limiting the scope of the model leaves 
Cae ee without information on other essential Depot 
Unc eLons. 


The practical limitations of discrete event simulation must 


be accepted before it is employed as a_ logistics planning 


EOO L. 


In combination With ogier operations research 


techniques, discrete event simulation using GPSS can be an 


effective method of forecasting NSD Yokosuka performance 


under conditions of surge demand. 
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III. THE SYSTEM TO BE MODELED 


NSD Yokosuka's main administrative offices and storage 
facilities are located on U. 3. Naval Base Yokosuka, of 
which the NSD is a tenant activity. Figure 3.1 shows the 
physical layout of NSD facilities on Naval Base Yokosuka. 
Yokohama Cold Storage, located approximately 20 miles from 
Yokosuka, is the only modeled activity of the NSD not 
located within the confines of Naval Base Yokosuka. 

NSD Yokosuka has 54 U. S. Civil Service and 905 Japanese 
National employees in addition to the 176 military personnel 
authorized. Normal working hours are OQO800 to 1645 Monday 
through Friday with a 45 minute lunch break. Non-duty hour 
processing of issue priority group one (IPG1) requisitions 
and IPG2 bearer walkthrough and Casualty Reporting System 
(CASREPT) requisitions is handled by the duty section on 
weekends and by the Customer Services Division evening and 
midnight shifts during the week. DPSC maintains seven day a 
week, around-the-clock computer center operations in support 
of issue processing. 

The Depot receives an average of 43,000 requisitions a 
month, of which approximately 90% are for standard stock 
items. Of the total demand for standard stock items, NSD 
Yokosuka typically makes 30,000 issues per month from its 
$43,000,000 inventory of over 78,000 line items. Pps ond 
those issues are for material stored in the general storage 
locations of the Depot. The remaining 25% are for provisions 
peered in Yokosuka Cold Storage (Building 1390), Yokosuka 
Dry Storage (B-47) and Yokohama Cold Storage. 

Figure 3.2 is abasic flow diagram of NSD Yokosuka 


issue operations. Requisition input to the system arrives 
mmeewoO f£Orms, hard copy or online. Online requisitions are 
received via Automatic Digital Network (AUTODIN), Disk 
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Oriented Supply System (DOSS) and local customer remote 
terminal entry. The requirements of activities without 
installed remote terminal entry equipment and all perishable 
provisions (9MP/9MB), ships store stock (1Q) and bearer 
requisitions are received in hard copy form. Requisitions 
for IMP, SMB and 10 material are initially routed to the 
Requirements Division for stock check. [eCim~requlsitions, 
IPG2 bearer walkthrough, CASREPT and quick pick requisitions 
and all O9MP, 9MB and 10 requisitions (regardless of 
priority) received by NSD are entered via remote terminal in 
Customer Services. All other requisitions are transferred to 
Wres fon entry. Requisitions are handled throughout the 
Depot on a first come, first served, within priority level 
basis. Priority levels, from highest to lowest, are as 
follows: 

as IPG1l bearer walkthrough all other IPGI 

IPG2Z bearer walkthrough 

IPG2 CASREPT (not bearer walkthrough) 

IPG2Z2 quick pick 

all other IPG2 

aliewreG3 
Regardless of thelr origin, all IPGi, CASREPT, bearer 
walkthrough, quick pick, dry provisions (9MF) and 10 requi- 
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Sitions wait ina queue file to be processed by Uniform 
Automated Data Processing System (UADPS) programs UCO2 and 
UC96. The queue file is emptied frequently (every 5 minutes) 
into UCO2Z/UC96 for processing. Issue documents for material 
determined to be in stock are output immediately in Customer 
services. 9MP and 9MB requisitions are entered under local 
procedures and issue documents are printed on the Customer 
Services printer. The balance of IPG2Z and all IPG3 requisi- 
tions are processed in batch mode by UCO2/UC96 and local 
programs LCO6, LCO7 and LCO8. Issue documents for material 


determined to be in stock are output in Storage Control. 
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Issue documents for provisions are output in Customer 
Services. Demand exceptions are reviewed by exception clerks 
in Customer Services and re-entered into the system. 

All issue documents printed in Customer Services are 
annotated or stamped as appropriate (quick pick, CASREPT, 
etc.) and are routed for further processing. Provisions 
issue documents are delivered to the Storage Office. Issue 
documents produced for bearer walkthrough requisitions are 
released to the bearer to be hand carried to the warehouse 
storing the material. All other issue documents are deliv- 
ered to Storage Control. 

Storage Control personnel sort those issue documents 
printed by the Storage Control printer and those received 
from Customer Services by warehouse and deliver the document 
batches by bicycle messenger to their respective storage 
Hocations. Provisions documents received in the Storage 
Office are also sorted by storage location. Issue documents 
for provisions in Building 1390 and B-47 are delivered by 
the bicycle messenger. Issue documents for perishable provi- 
Sions stocked in Yokohama are delivered by a truck that 
leaves Yokosuka at O900 on workdays, arriving in Yokohama 
later the same morning. 

Upon receipt of issue documents, warehouse personnel 
pick the requisitioned material, attach copies of the issue 
document, and segregate it by destination. In general 
storage locations, material is staged separately for 
delivery to the Publics Works Center (PWC), the Ship Repair 
Meaeilitcy (SRE) and the Packing and Shipping Sections of the 
Freight Terminal. In provisions warehouses, the majority of 
material is staged within the facility to be delivered 
directly to the requisitioner. Provisions issues for off- 
base delivery or bearer pick-up are staged separately. All 
bearer issues are turned over to the customer at the ware- 


house. Warehouse refusals are annotated as such on issue 
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documents which are returned to Customer Services for 
Processing, ((i-.er investigation, transaction reversal, 
referal or cancellation). 

Material segregated for delivery in general storage 
locations to PWC, SRF, or the Freight Terminal is trans- 
ported by Labor and Equipment Division tractor trains to its 
next destination. Tractor trains run on two separate routes 
at 0815, 1015,1300 and 1400 on workdays. Material requisi- 
tioned by PWC and SRF is delivered enroute to Building J-39. 
All material requiring packing prior to shipment is unloaded 
in the Packing Section of J-39. The remaining material is 
delivered to the Shipping Section. Tractor trains run on an 
as required basis to deliver provisions from B-47 and 
Building 1390 to the Freigqhe  lerminaw 

Material transported to the Packing Section is packaged 
for further transportation to the customer. Three basic 
types of pack are used--light, parcel post or heavy--as 
appropriate to the material. When packing is completed the 
material is delivered to the Shipping Section, adjacent to 
the end of the packing line, for further processing. 

The Uniform Material Movement and Issue Priority System 
(UMMIPS) treats issues received in the Shipping Section as 
available for shipment to the requisitioner and issue 
processing statistics maintained by the Depot do not record 
handling time in the Shipping Secenen: Shipping Secerom 
operations, beyond receipt of material, are not modeled in 


the simulation program. 


26 


bya aE MODEL 





A. DEFINITION 

The computer program is written in IBM's’ GPSS V. The 
program simulates all NSD Yokosuka functions that directly 
support issue processing operations, from requisition 


meerdpt LO tie poame of availability ©f the isswe for ship- 


Ment to the requisitioner. Specific functions simulated 
vie 
i Requirements Pivyvision stock check of perishable provi- 


Sion and ships store stock requisitions. 


Z. Customer Services and DPSC remote terminal entry of 
hard copy requisitions. 


3. Customer Services demand exception and warehouse 
refusal processing 


Se cuscteneGwoeryices and Sberages@enmtrol “assue document 
printer operations 


Eee otorage Control and Storage Office sorting and 
handling of issue documents 


6. Delivery of issue documents to Yokohama Cold Storage 
and Naval Base Yokosuka storage locations 


7. Warehouse pick and stage operations (and shipment 
preparations in provisions storage locations) 


Ome Tractor train delivery of issues to SRF, PWC and the 
packing and shipping sections of the Freight Terminal 


9. Packing operations 

10. Duty section and late shift operations 
A copy of the program code is provided as Appendix A. 
Listings of program variables, functions, transaction param- 
eters and storages referenced during the simulation are all 
included in the program code. A GPSS block diagram of the 
program structure 1s provided as Appendix B. The succeeding 
section refers to segments of the GPSS block diagram to 
relate the structure of the simulation program to actual 


Depot operations. 
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Boe See UCTURE 

GPSS simulates actual system performance by generating 
requisitions (referred to as transactions) at time intervals 
modeled after real system arrivals and permitting the gener- 
ated transactions to proceed through block paths repre- 
senting real system processes. Each GPSS block executes a 
subroutine which may delay, modify, remove or control the 
flow of the entering transaction. In a large system composed 
of separate workcenters, such as NSD Yokosuka, transactions 
move through a varied series of processes before an issue 


results. Although these processes differ physically, many 


are logically similar (e.g., transactions enter a work- 
center, wait for service, are processed and then leave the 
workcenter for the next processing step). Consequently, 


GPSS is able to simulate a wide variety of processes with a 
relatively small vocabulary of blocks. | 

GPSS can also generate control transactions in separate 
modules to alter system status (i.e., control storage avail- 
abi ia. trigger scheduled events). The generation of 
control transactions and their flow through the predran 
blocks is timed to coincide with operating schedules of the 
Depot. Time is divided into units of .Ol1 hours in the singe 
lation. The reader is therefore reminded to carefully inter- 
pret simulation time in the program (i.e., 30 minutes mae 
represented as 50, 8 hours and 45 minutes as 875, etc. ). 

This section of the chapter groups logically simu 
processes into categories and references modules in the GPSS 
block diagram in Appendix B to demonstrate how actual 
processes are modeled in the program. All GPSS blocks 
discussed in this section appear in upper case to set them 
apart from the text. Assumptions made in modeling the real 
system processes are presented as are special programming 
details that may not be apparent to the user. An under- 


standing of this section will improve the reader's 
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comprehension of the program code. It will also serve to 
assist the user in making program changes for the purpose of 
system experimentation or reflecting real system changes. 

1. Requisition Generation 

Requisition generation and priority assignment is 
modeled in the requisition generation module of the program. 
GPSS V limits each model to 32,767 concurrently active 
transactions. To remain within that limitation during simu- 
lation experiments, the number of transactions generated has 
been reduced by structuring the program to permit a single 
transaction to represent three requisitions. All succeeding 
program modules, with the exception of the duty section 
moecdule, "process each “transaction as if it were 3 separate 
requisitions to maintain an operational pace equivalent to 
actual Depot operations. 

The number of demands generated in one week of simu- 
lated time is computed by multiplying the monthly demand 
level input by the user by a factor of .231 (based on an 
average of 4.33 weeks per month). The daily distribution of 
those demands is determined by function FTHNN which is 
derived from daily demand data supplied by the NSD. The 
daily demand level is then divided by 3 to obtain the number 
of transactions generated during each simulated day. 

Daily requisition arrival rates utilized in the 
Simulation are constant over the weekend, but are computed 
to force generation of 89% of weekday demands during normal 
operating hours, consistent with the pattern of workday 
requisition arrivals actually experienced by the Depot. As 
data supporting an alternative distribution of requisition 
arrivals is not available at this time, transactions are 
allowed to proceed into the model at a uniform rate. 
Although the clumping of requisition arrivals expected 
during actual operation is not duplicated, requisition flow 


Similar to that experienced by the NSD is restored early in 
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the requisition processing cycle by the simulation of the 
batch printing of issues documents in the printer queue 
handling module. 

The first three requisition generation subsections 
of the requisition generation module are responsible for 
generating requisitions on weekdays--before, during and 
after normal operating hours respectively. The fourth requi- 
Sition generation subsection generates weekend arrivals. The 
GENERATE block in each subsection creates a single trans- 
action each simulated day at the beginning of its assigned 
time period (i.e., OOO1 for the AM subsection, 0800 for the 
operating hours subsection). Because all of the requisition 
generation subsections create a single transaction each day 
of the week, transactions generated in the weekday genera- 
tion subsections must be terminated on weekends and trans- 
actions generated in the weekend generation subsection must 
be terminated on weekdays. The TEST blocks permits the 
generated transaction to proceed on workdays in the first 
three subsections and on weekends in the last subsection. 
Transactions failing that test are transferred to the 
TERMINATE block labeled ROTRM and removed from the model. 

All transactions that are not terminated continue 
through the requisition generation subsections. The SPLIT 
and ADVANCE blocks combine to transform the previously 
generated single transactions into a uniform flow of trans- 
actions representing the arrival of requisitions at the NSD. 
Transactions entering the SPLIT block are split into the 
number of transactions expected during the period. The 
ADVANCE block then permits the newly created transactions to 
pass to the next block at auniform rate, where they are 
transferred to the ASSIGN block PRIAS. The ASSIGN block 
references function FONE and stochastically assigns an 
integer value representing requisition priority to parameter 
l of each transaction. The following PRIORITY block copies 
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the parameter 1 value to assign transaction priorities 
referenced during program execution to determine processing 
order. All transactions are then routed by their parameter l 
value through a path of SAVEVALUE blocks that serve as 
requisition counters. 

Ze WOLK Scheduling 

Operating schedules for Depot workcenters during the 
normal workday, the late shift and duty section, the issue 
document printers and the tractor trains are all managed by 
control transactions in schedule control sections. With the 
exception of normal workday scheduling, which is controlled 
in separate modules, all schedule control sections are 
located in the module whose operations they control. 

As an example of how work scheduling is managed by 
the program, the schedule control section of the duty 
section module is explained below. The first block in the 
section generates a control transaction at the beginning of 
each day. On weekdays the control transaction proceeds 
through the module, alternately entering ADVANCE blocks to 
Simulate the passage of time and UNLINK blocks positioned to 


coordinate the flow of transactions with the operating 


status of the duty section. After 16/75 time units have 
passed, marking the end of the normal workday at 1645, the 
control transaction is terminated and the process is 
repeated at the beginning of the next simulated day. On 


weekends the control transaction is routed directly to the 
TERMINATE block labeled DTEND and removed from the model, 
permitting the duty section to remain in continuous opera- 
tion over the weekend. scheduling of the issue document 
Peintem and tractor train operations differ only in that 
control transactions are created at more frequent intervals 
during the day to trigger the repetitively scheduled 


processes. 
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3. Workcenter Operations 

NSD workcenters supporting issue processing opera- 
tions are represented throughout the program as storages. A 
storage is an entity provided by GPSS to simulate homogenous 
parallel servers, that 1s, personnel working side by side 
performing similar duties at similar rates of speed. Each 
storage referenced in the simulation is included in the 
storage definition section where its symbolic name, capacity 
and description is provided. Storages that have been thus 
defined may then be referenced in the program to simulate 
the actual processing of requisitions. 

SKCK is the symbolic name of the storage referenced 
by the requisition receipt module. It simulates the stock 
check of perishable provision and ships store stock requisi- 
tions in the Requirements Division and has a defined 
capacity of two personnel. Storage references are commonly 
accompanied by two block pairs, QUEVE /DEPART and 
ENTER/LEAVE. The function of the QUEUE and DEPART block aa. 
to collect statistics regarding the time spent by trans- 
actions waiting for the storage to become available and 
related queue data. The ENTER and LEAVE blocks perform the 
FUNnCELON. “OF Controllanag saceess to the ADVANCE bleew 
limiting its current contents to the defined capacity of the 
storage. After a simulation is run, statistics detailing 
the time spent waiting for service and the active processing 
time at each defined storage are presented. see Chapter V 
for a more detailed description of output stacisemee 

The time that it takes to process a single trans- 
action in the Requirements Division is simulated in the 
ADVANCE block labeled SKCK. The ADVANCE block delays each 
transaction for an explicit period of time equal to the 
value of the variable VSSKCKS named in the A operand. in 
recognition of the fact that each transaction represents 3 


requisitions, the service times used in the model are 
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computed by summing 3 individual service times. Individual 
service times are drawn from functions containing frequency 
distributions of service times observed during actual opera- 
tions at NSD Yokosuka. The service times of workcenters for 
which frequency distributions were not available to the 
author are computed from mean service times provided by NSD 
and are assumed to follow the negative exponential distribu- 
tion. These included all provisions storage locations and 
the main warehouse (F-157). Mean service times were also 
used for all Requirements Division, Customer Services 
Division, Storage Office and Storage Control requisition and 
issue document handling processes due to the brief and 
uniform nature of those functions. Mean service times were 
not available for packing operations, so Packing Section 
service times employed in the model were computed by 
dividing the manhours recorded for each pack type on the NSD 
Yokosuka Uniform Management Reports by the number of issues 
packed. 
4. Requisition Flow Control 





Most modules modeling workcenter operations begin 
with flow control sections that serve two primary purposes. 
First, program execution efficiency is improved by placing 
transactions that are about to attempt entry into a storage 
on a “user chain" until the storage has available capacity. 
Managing waiting transactions in this manner frees’ the 
computer MrOM we eOnelmuocusily Scamming cach transaction 
attempting to enter a storage. Secondly -amrhe Walinking of 
transactions from user chains at the end of the workday 
Provides positive control of high priority requisitions that 
require transfer to the duty section module for processing 
after normal operating hours. 

Though flow control sections in the program differ 
Peaehtly in structure, the flow control section in the 


Requirements Division module is representative of the basic 
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structure employed throughout the program The first three 
TEST blocks following SKCKQO route transactions that have 
joined the queue. Transactions entering during lunch are 
transferred to the LINK block labeled SKCKL where they are 
placed on the user chain SKCKC. Transactions entering 
outside of the normal workday are transferred to the TEST 
block SKCKT which routes transactions based on their 
priority. High priority transactions (those handled bye. 
duty section) are assigned a progress indicator in parameter 
3 that marks their stage in processing. They are then 
removed from the QOSKCK queue and are transferred to the duty 
section module for processing. Low priority requisitions 
(those not handled by the duty section) are transferred to 
the advance block labeled SKCKA where they are delayed a 
Single time unit to avoid an endless loop of linking and 
unlinking. The transactions are then transferred to SKCKL 
and placed on user chain SKCKC. Those transactions arriving 
during normal operating hours proceed directly to the ENTER 
block labeled SKCKE if the storage SKCK has remaining 
capacity. Otherwise, the transactions are transferred to 
SKCKL and placed on user chain SKCKC. Those entering during 
working hours when the storage has no available capacity 
proceed to the LINK block labeled SKCKL where they are 
placed on user chain SKCKC. 

During normal operating hours one transaction is 
unlinked from the user chain to enter the storage for each 
transaction leaving the storage, maintaining full utiliza- 
tion of the storage as long as transactions remain on the 
user chain. All transactions are unlinked from user chain 
SKCKC at the end of the workday by a control transaction in 
the schedule control module so that high priority trans- 
actions residing on the user chain may be identified and 
routed to the duty section module. Low priority requisitions 
are relinked to user chain SKCKC to await processing during 


the next scheduled workday. 
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wor rrinter Operations 

The NSD Yokosuka issue document printers are 
currently located in DPSC and Customer Services. However, 
the modeling of printer operations in the program reflects 
NSD Yokosuka plans to relocate the DPSC printer to Storage 
Control in Fiscal Year 1986. 

Customer Services printer operations including the 
schedule control section are modeled in the printer queue 
handling module. IPG1, IPG2 (CASREPT, quick pick and bearer 
walkthrough) and all provisions transactions are routed to 
the block labeled CSPRQ and placed in the QCSPR queue. The 
LINK block places all transactions on user chain ONE. The 
transactions are released at simulated time intervals of 5 
minutes by the UNLINK block labeled UNLNK in the schedule 
control section, matching queue file processing procedures 
followed by UC0O2/UC96. The "printed" transactions are 
removed from the QCSPR queue by the DEPART block. They 
proceed through ENTER and LEAVE blocks referencing the CSPR 
storage without an intervening advance block because the 
processing delay actually experienced by requisitions 
Waiting for UC96/UCO2 to empty the queue file is simulated 
by the delay on the user chain. 

6. Transportation Operations 

Issue processing functions of the Depot include the 
transportation of issue documents and material between 
stationary workcenters. The programming technique used to 
Simulate transportation processes involves linking trans- 
actions to user chains and using control transactions gener- 
ated in corresponding schedule control sections to unlink 
them to succeeding modules. Transportation processes that, 
in actual operations, are essentially without maximum capac- 
ities are modeled as such (e.g., the number of issue docu- 
ments that may be transported to Yokohama Cold Storage 


during a single delivery run is essentially unlimited). 
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Modeling transportation processes with known capacities is 
more complex. 

Operations of the "B" route tractor train are simu- 
lated in the tractor train delivery module. Control trans- 
actions are created in the schedule control section at 
Simulated times corresponding to the actual train schedule 
and are transferred to the UNLINK block LOADB on workdays. 
The loading of IPG1l and IPG2 transactions on the tractor 
train is managed by LOADB and the succeeding UNLINK blocks 
in the loading section which release all transactions on the 
JCF, BCH and ACH user chains to the test block BIESI aimee. 
operations section. 

The operations section controls transaction access 
Go_ene -Cractcor veraims. BITEST permits IPG1 and IPG2Z trans- 
actions to proceed to the following TEST block. The weight 
of each transaction is then checked to ensure that it does 
not exceed the remaining capacity of the storage BTRN. 
Transactions meeting that test are transferred to BTRNE to 
enter the storage (l.e. are loaded on the train), depart 
OBTRN in the following block and are linked to user chain 
BTRNC in the succeeding LINK block. All IPG3 transacti#om- 
and those transactions whose weight exceeds the remaining 
capacity of the storage (signifying that the train has been 
loaded to capacity) pass through the following ADVANCE block 
and are transferred back to their respective warehouse 
module to await the next train. By screening IPG1 and IPG2 
transactions in advance of the normal loading cycle, IPG3 
transactions at the first tractor train stop are prevented 
from effectively denying transportation to IPG1l and IPG2 
transactions at later stops. This is consistent with tractor 
train loading procedures of NSD Yokosuka. 

The succeeding blocks in the loading section govern 
the Loading of IPG3 transactions returned to the warehouse. 


The control transaction passes through an ADVANCE block 
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which delays it to simulate movement of the tractor train 
maOMn —I=—59 to 1ts*’ first stop, J warehouse area. The 
following UNLINK block releases, MimorlOmwLty Serder, all 
transactions waiting on user chain JCH to the TEST block 
BERN The unlinked transactions are then loaded on the 
tractor train, capacity permitting, in the manner described 
by the previous paragraph. The control transaction continues 
through alternating ADVANCE and UNLINK blocks to repeat this 
process for transactions waiting at warehouse areas A and B. 

After linking waiting transactions to the user chain 
BTRNC, the control transaction in the loading section enters 
an ADVANCE block which delays it to simulate movement of the 
train to the first unloading points, PWC and SRF. When the 
control transaction enters the succeeding UNLINK block, all 
transactions on the user chain BTRNC leave the storage BTRN 
and proceed to the TEST block TMTST. Transactions with a 
parameter 4 value indicating delivery to PWC and SRF are 
transferred for termination simulating delivery to requisi- 
tioner. All other transactions are delayed by an ADVANCE 
block to simulate transportation to the Freight Terminal. 

7. Duty Section Operations 

The flow control sections throughout the program are 
designed to forward IPGl and IPG2 CASREPT and bearer 
walkthrough transactions to the duty section module at the 
end of the workday and on weekends. Processing steps in the 
duty section module are similar to normal workday procedures 
except that all transactions are stock checked before remote 
terminal entry and transportation delays are modeled to 
recognize the fact that requisitions handled by the duty 
section are processed continuously from receipt to issue. 
Additionally, all 9MP and 9MB issues are made from Building 
1390, as nearly all after hours provisions issues made by 
NSD Yokosuka are for requisitions received from inport 


ships. 
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So that transportation delays due to single issue 
processing by the duty section are accurately modeled, each 
transaction (representing three requisitions at this point) 
entering the storage DUTY is split into three identical 
transactions, each representing a single requisition. The 
number of transactions that may be simultaneously processed 
in the duty section module is limited to the duty securen 
storage capacity of Z2 which is consistent with the number of 
personnel actually available in the late shifts and duty 
section to handle issues. 

The storage DUTY is unique in that it has several 
ADVANCE blocks between the ENTER and LEAVE blocks, each 
representing a step in actual issue processing. The fit=e 
block in the operations section joins all transactions to 
the queue DUTYQO. The succeeding TEST blocks send entering 
transactions directly to the block labeled DUTYS if the 
storage DUTY has available capacity. Those entering before 
1646 on workdays or when the storage is full are linked to 
the user chain DUTYC to await processing. 

Transactions transferred directly, as well as those 
unlinked from user ‘chain DUTYC foryproecececung- proceed to 
the SPLIT block labeled DUTYS. There, each transaction is 
split into 3 separate transactions, each representing a 
Single requisition as previously explained. The following 
TRANSFER block sends the original transaction directly to 
Ene vENTERe block bu iyi. The newly created transactions are 
first transferred to OSPLT to be joined to DUTYQ before 
proceeding to the ENTER block. Transactions proceed beyond 
the ENTER block as the defined capacity of DUTY permits. 
They are removed from DUTYQ in the next block and then 
transferred to the starting point in the duty section module 
appropriate to the progress indicator stored in parameter 3. 

The complete processing of each transaction is then 


Simulated as the transaction passes through the remainder of 
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the module blocks. When processing is completed, each trans- 
action passes through the dummy ADVANCE block labeled DUTTR, 
placed to provide a count of leaving transactions that is 
referenced by the following TEST block. The TEST block 
allows every third transaction to pass through the next 
block which unlinks a single transaction (representing 3 
requisitions) to DUTYS. The above process is then repeated 
for the unlinked transaction. 

The TRANSFER block SEND transfers transactions that 
complete processing in the duty section module to termina- 
tion blocks appropriate to each transaction. At the start of 
the following workday, any unprocessed transactions 
remaining on the user chain DUTYC are unlinked to DUTYD by a 
control transaction in the schedule section. Those trans- 
actions are removed from DUTYQO and transferred back to their 
Pointeof origin indicated by parameter 3. The processing of 
fal transactions that have been split into individual requi- 


sitions 1s completed in the duty section module. 
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V. VERIFICATION AND VALIDATION 


A. INTRODUCTION 

This chapter will review verification of the program 
structure and discuss procedures to be used in the valida- 
tion of simulation results. Verification and validation are 
terms used to describe the process of establishing the cred- 
ibility of simulation ymedel—- The verification process 
entails ensuring that the logic of the computer program 
corresponds to that of the real system. Validation takes the 
process a step further, by testing the model to determine if 
it reasonably reflects real system processes. 

Program output used during verification and validation 
1s preduced at the end of the simulation. The output is 
divided into 4 "snapshots" presenting a set of cumulative 
statistics at the end of each simulated week. The final 
snapshot of the program output used to verify this model is 
provided as Appendix C. The sections listed below are of 


particular interest: 


1. Queue statistics 
vag Storage statistics 
3. Savevalues--total | requisition generation COUmME 
Ca eal requisition generation count by issue 
rT ORL 


V ete eee PRIWO and PRTHR), NIS requieae 
190n count (NISCT), warenouse refusal  coume oe and 
tractor train run count (ANUM, BNUM and PNUM 
4. Tablese--throughput time distribution for all issues 
(ALL) and throughput time distribution for issues by 
issue priority group (IPGON, IPCiw, feet 
De block 2eounecec 
Storage statistics provide information regarding the 
active processing time experienced by transactions (requisi- 
tions) during the simulation as well storage (workcenter) 
UCL ZAGi Oneinsecrmation: For each storage defined in the 
model, GPSS provides standard output that can be used to 


study system performance. Storage names and capacities are 
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provided under the corresponding headings. The total number 
of transactions processed during the simulation may be found 
in the column labeled "ENTRIES." The average processing time 
for those transactions that have been processed should 
closely approximate the mean of the service time data 
supplied to the program andmay be verified by examining 
data in the column headed "AVERAGE TIME/UNIT". Statistics 
measuring storage utilization during operating hours are of 
particular interest to the user. The percentage of time that 
a storage is available for normal operations is given in the 
column "PERCENT AVAILABILITY" (e.g., the storage SKCK avail- 


pombe 23.87% of the time or .238 X 168 hours = 40 hours per 
week). During this period of availability, average utiliza- 
tion may be found under the "AVAIL. TIME" heading. For the 


meotrage SKCK, this value was .135 or 13.5% 

Queue statistics detail the waiting times experienced by 
PaenodctrOns attempting to enter storages in the model. 
They are provided immediately following storage statistics 
in a similar format. The maximum, average and total number 
of requisitions awaiting processing in each of the queues 
listed in the first column are provided in the next three 
columns. The column headed "AVERAGE TIME/TRANS" provides 
the average time spent waiting for processing by all trans- 
actions joining the queue. This information is used to 
isolate delays in transaction processing and is particularly 
useful Guning experimentation in identifying system 
"Dottlenecks. " 

Savevalues are employed as "counters" during the simula- 
17), Savevalues tally the total number of transactions 
entering the system and provide subtotals by issue priority 
groups. They are also used to count NIS and warehouse 
refusal transactions experienced during the simulation. 
During validation, the output values for savevalues defined 


in the program may be compared to input parameters to verify 
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the demand level and mix, acting as a yardstick for evalu- 
ating system performance. 

Tables defined in the program are designed to provide 
system throughput data that may be compared to Uniform 
Material Movement and Issue Priority System (UMMIPS) statis- 
tics maintained by the Depot. Tabulate blocks are posi- 
tioned in the termination module to collect statistics at 
the point of issue or availability for shipment. The system 
entry time of each transaction entering a TABULATE block is 
subtracted from the current simulation clock time, receraimag 
the difference as the total issue processing time. The 
elapsed processing times of all transactions representing 
1ssues are aggregated and presented as a frequency distribu- 
tion table. 

The first row of data in each table presents the total 
number of transactions tabulated, the mean throughput time 
and the standard deviation. In the body of the frequency 
distribution table, the data is grouped into predefined 
intervals whose upper limits are listed in the first column. 
Because simulated time in the model is based on units of .Ol 
hours, the listed upper limits must be divided by 100 to 
obtain. Che. Gorrecer time -in-wheurs. The frequency of occur- 
rence, percentage of total occurrences and cumulative 
percentage of occurrences in each interval are presented in 
the next three columns. As in the savevalue output section, 
one table is used to tabulate all transactions leaving the 
system and three separate tables present tabulations for the 
three issue priority groups. 

While the block count section of the program does not 
provide useful information during the validation phase, 1t 
is a valuable tool during verification to review transaction 
flow. A current and total transaction count is provided for 
each block in the program. This data can be compared. 


corresponding block operands, especially flow control blocks 
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like TEST or TRANSFER, to ensure that program logic is 


consistent with real system operations. 


Bae VERIFICATION 

Steps in the verification phase are designed to expose 
coding and logic errors. Transaction generation and flow are 
reviewed uSing block count and savevalue statistics to 
verify that the characteristics of requisition flow at NSD 
Yokosuka is duplicated by the simulation model. The verifi- 
cation phase was completed using the final snapshot in the 
Sucpuc listing provided by Appendix C. 

The savevalue REOCT counted 39,780 transactions entering 
the model during the four weeks of simulated operations 
conducted at a monthly demand level of 43,00 requisitions. 
Assuming 4.33 weeks to the month, the entry of 39,692 trans- 
actions ((43,000/4.33) X 4 weeks) would have been expected. 
The difference between the requisition receipt rate experi- 
enced from that expected is due to truncation during GPSS 
variable computation and may be compensated for by slightly 
increasing the demand level. 

The characteristics of transactions entering the system 
were also reviewed. Block counts of the SPLIT blocks in the 
workday requisition generation subsections were used _ to 
compute the percentage of transactions entering during the 
normal operating hours of the workday. 89% of all workday 
transactions entered the model during the simulated time 
period of O800 - 1645, matching the pattern of real system 
arrivals. Priority assignment recorded by the savevalues 
PRION, PRITW and PRITH were compared to the priority assign- 
Ment input data in function FONE. The recorded number of 
transactions in each priority group matched expected 
results. 

Requisition flow points representing the routing of 
online requisitions, perishable provisions requisitions 


stock checked in Requirements Division, demand exceptions, 
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NIS requisitions and warehouse refusals were all verified by 
reviewing block count  Staersctuece All observed counts 
differed from expected values by less than 1% with the 
exception of the warehouse refusal count. The difference in 
warehouse refusals observed from the number expected was 4%, 
and is attributed to the smaller sample size of 67 warehouse 
refusals. 

Warehouse location assignment in the model is handled by 
the ASSIGN block labeled LOCAS in the warehouse assignment 
module. A temporary TABULATE block was inserted following 
LOCAS to determine and verify the assignments to each ware- 
house area. Observed differences from expected assignments 
ranged from .01% to 13%. Fluctuations in warehouse aria 
of this magnitude are exceeded by those experienced in 
normal Depot operations and do not result in appreciable 


differences in simulation results. 


C. VALIDATION 

Service time observation data necessary to validate this 
model is not available to the author. Before validation of 
the model can begin, frequency distributions of observed 
service times in F-157, all provisions storage locations and 
the packing section must be completed and entered as func- 
tions in the model. After all of the data distributions are 
established and verified in the models, the following vali- 
dation procedure should be used. 

In the validation phase, the credibility of the model is 
established by developing a set of actual performance 
statistics to compare to queue storage and table statistics 
produced by the program. Depot performance statistics froma 
period of at least one month of normal operating tempo 
should be collected to provide both the demand level to be 
Simulated and the real system performance data used to judge 


model performance. 
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The first step in validation should be to review overall 
system performance. Problems observed in this step will 
serve as starting points in the identification of module- 
level problems. Statistics reported by NSD in the Issue 
Processing Analysis Section of the Supply Distribution and 
Inventory Control Report (NAVSUP 1144) should be compared to 
the IPGON, IPGTW and IPGTH tables in the output section of 
the program. More specifically, for each issue priority 
group, the cumulative percentage figure for the interval 
with the upper limit matching the corresponding UMMIPS 
processing time standard (one, two and eight days respec- 
tively) should be compared to the percent shipped on time 
figure reported on the NAVSUP 1144. Three different basic 


observations may be made at this point. 


i Simulation throughput time statistics closely approxi- 
mates real system performance 

Se wn acl on chrougnpuce time Statistics differ from real 
system performance uniformly across issue priority 
GECUps - 

Piece On ctitoughput Gime Statistics differ from real 
system performance inconsistently Anos issue 


BELOrLGY Groups. 

In the case of the first observation, remaining validation 
steps can be limited to a review of queue and storage 
program output sections. Observation of either of the other 
two results may require a detailed analysis of the input 
data used by the model (i.e., service times, storage capaci- 
ties) and the program logic representing decision rules 
employed by NSD personnel. 

If transaction throughput times by issue priority groups 
differ uniformly from real system performance, queue and 
storage data should be compared to corresponding workcenter 
workloads. For example, if simulated throughput times were 
uniformly slower than real system operation, queue "AVERAGE 
CONTENTS" and "AVERAGE TIME/TRANS" data should be examined. 
Queues reflecting high average contents and reporting long 


average time per transaction values relative to other queues 
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~should be reviewed first. Conversely, storages reporting 
high "UTILIZATION DURING AVAIL. TIME" should be examined 
before storages reporting low utilization. Real system work- 
center backlogs, utilization rates and throughput should be 
compared to data from the suspect queues and storages. 
Discrepancies identified between actual workcenter perform- 
ance and corresponding queue and storage statistics will 
most likely result from understated capacities, overstated 
or poorly defined service times, or both. 

When deviation from real system performance does not 
occur uniformly across issue priority groups, programe. 
based on decision rules provided by NSD Yokosuka may not 
accurately reflect actual operations. For example, if simu- 
lated throughput times for IPG1 transactions were signifi- 
cantly faster than real system performance, while IPG2 and 
IPG3 performance was substantially as expected, handling of 
IPG1l requisitions in the program should be reviewed. Code 
segments modeling UCO2Z/UC96 queue files and special delivery 
of IPG1l issue documents missing normal delivery runs should 
be compared to real system decision rules. bac this review 
fails to produce an explanation for the discrepancy, inter- 
mediate MARK and TABULATE blocks should be inserted to 
measure throughput time in smaller segments of the program 
by issue priority groups in an effort to localize the 
problem. 

The validation procedures discussed above are by no 
means all inclusive, however, they should serve as a guide 
to the validation process. Simulation model validation is 
an iterative process. After identified problems have been 
corrected, the program should be run and the results 
compared again against real system performance data. When 
validation is completed, input parameters and output statis- 
bres should be retained as a baseline for model 


experimentation. 
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VI. EXPERIMENTATION 


One major purpose of simulation is to perform experimen- 
tation that will provide predictive information regarding 
real system performance under controlled changes to the 
system and its conditions. Simulation experiments reviewed 
in this chapter were conducted for the purpose of demon- 
strating experimentation techniques. The baseline program 
used during experimentation models NSD issue processing 
operations under a normal load of 43,000 requisitions a 
month and is identical to the program listing provided, as 
Appendix A. The baseline program output referenced is the 
program output included as Appendix C. As the baseline 
program has not been validated, it should be emphasized that 
the results of this series of simulation experiments are 
useful for illustrative purposes only. 

Consider the following demonstration of experimentation 
procedures. NSD Yokosuka Planning Division analysts have 
estimated that the support of an additional Carrier Battle 
Group (CBG) under peacetime conditions would result ina 70% 
increase in requisitions received. The objective of this 
series of experiments was to observe simulated issue 
Processing operations of NSD Yokosuka for a period of four 
weeks under those conditions. The information obtained from 
the experimental models could be used to estimate the addi- 
tional resources the Depot might require to continue 
providing approximately the same level of support. 

The experimentation plan calls for an initial run _ to 
Simulate NSD operations at a monthly demand level of 73,100 
requisitions to identify processing bottlenecks in the 
feoeem. Atter evaluation of the initial run is completed, 
adjustments to the model will be made reflecting options 


that would be available to the Depot during actual operation 
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(i.e., additional personnel, shift changes, scheduling of 
additional tractor Grain rthisd) After modifications to the 
model are completed, the simulation run will be repeated. 
The results of the second simulation will then be evaluated 
and the process will continue in an iterative manner until a 
satisfactory solution is obtained. This plan was executed 
and the results are explained below. 

The throughput time tables, storage and queue statistics 
produced by the first experiment were compared to Appendix 
on The percentage of issues, by issue priority group, made 
within UMMIPS time standards with UMMIPS performance statis- 
tics recorded during normal operating levels did not indi- 
cate a serious problem at first glance. IPG1 and (ieee 
UMMIPS performance remained essential unchanged. The 
percentage of IPG3 issues made within the UMMIPS time stan- 
dard of seven days (16,800 simulation time units) fell from 
99.1% under normal conditions to 95.3%. The first indicagiees 
of a problem was in the actual number of IPG3 issues. The 
18,693 IPG3 issues recorded reflected an increase of only 9% 
over the 17,157 IPG3 issues made during the baseline experi- 


ment, though the number of requisitions received increased 


by JO. A review of queue statistics explained the modest 
increase in IPG3 issues. Snapshot queue statistics 
confirmed that warehouse area A, the main warehouse, the B 


route tractor train and packing queues steadily increased in 
length indicating that arrival rates in those areas exceeded 
the service rates. This was confirmed by utilization rates 
in the corresponding storages approaching or equaling 100%. 
The Savevalue count BNUM (the B route tractor train count) 
underscored the issue transportation problem. The B route 
required 97 runs to transport issues from warehouse areas A, 
B, and J, exceeding the scheduled 80 runs by 21%. 

Based on these changes in system performance due to the 


increase in load conditions, the "system" was modified in 
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the following manner. Since processing bottlenecks were 
localized in relatively few workcenters, spot adjustments, 
as opposed to blanket shift changes, were made to compensate 
for the additional workload. The warehouse area A and main 
warehouse storage capacities were increased from 2 to 3 and 
from 8 to ll, respectively. Each modification required a 
change to the capacity listed in the storage definition 
block and to the number of transactions unlinked in the user 
chain control module. The number of heavy pack crews was 
increased from 3 to 4 and the number of personnel in the 
light pack line was increased from 5 to 7 by changes to the 
program code similar to those made to the warehouse stor- 
ages. .Additional tractor train runs on the B-~ route were 
scheduled at 1500 and 1700 each workday. A single additional 
moewacseseneauled on the A route to handle the anticipated 
increase in issues from the main warehouse. The changes were 
implemented by duplicating code from an earlier train run, 
Changing only the control transaction generation time. The 
management discretion train routes previously scheduled for 
1500 were rescheduled to 1800 by changing the control trans- 
action generation times. 

After the changes were completed, the second simulation 
experiment was run. The number of IPG1 and IPG2 issues and 
their UMMIPS performance statistics remained stable in the 
second run. IPG3 issues increased from 18,693 to 26,403, an 
increase of 41% over the previous experiment and 54% over 
the baseline issues. The percentage of IPG3 issues made 
within UMMIPS time standards increased to 97.1%. The storage 
and queue statistics of warehouse area A and the main ware- 
house were returned to acceptable levels by the capacity 
increases. The A route tractor train queue lengths recorded 
in the snapshot statistics produced during the second exper- 
iment increased only slightly, indicating that the single 


additional run scheduled was sufficient to handle the 
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increase in main warehouse issues that had been anticipated. 
The B route tractor train queue lengths showed significant 
improvement, however, the average transaction queue waiting 
time was an unacceptable 117 hours. Packing Section utiliza- 
tion remained at 100% with the increase in storage capacity 
partially offset by the increase in issues transported by 
the additional tractor traivnm@aume: 

The results of the second run indicated that changes to 
the system were still required in the issue transportation 
and packing sections. In the third experiment, additional 
tractor train runs on the B route were scheduled at 0925 and 
1125 on workdays to reduce the delay experienced by trans- 
actions waiting for transportation on the B- route tractor 
train. The capacity of the heavy pack storage was increased 
from 4 to 5 and the light pack storage from / to YO 
Simulation was repeated and results of third simulataed 
experiment were examined. IPG1 and IPG2 statistics remained 
stable. The number of IPG3 issues rose to 28,683 with 97a 
of all issues made within UMMIPS time standards. All storage 
utilization rates had fallen sufficiently below 100% to 
eliminate the exploding queue characteristics observed in 
the previous experiments. 

Experimentation could be continued to restore IPG3 
UMMIPS performance standards observed in the baseline simu- 


lation by following the same procedures employed in the 


first three experiments. As observed during this series of 
experiments, obtaining the desired results is an iterative 
process. Modifications made to the model depend on the 


observed conditions unique to each experiment and are easily 
made by personnel with only a limited background in simula- 


tion techniques and GPSS. 
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VII. SUMMARY 


Pe, CONCLUSIONS 
a Discrete Event Simulation Using GPSS V 
Sin bat on Wsdiac GPSS V can be an effective 
pmedictive tool for NSD Yokosuka planning personnel. The NSD 
is composed of interrelated queueing systems that may be 
accurately modeled by discrete event simulation techniques. 
The system throughput, resource utilization and queue 
wee istics produced by GPSS V during simulation experimenta- 
tion are well suited to the information requirements of 
logistics planners. Making program changes during system 
experimentation is a relatively simple process, well within 
the capability of personnel with only an introduction to 
cess. 
2. Discrete Event Simulation Using GPSS/PC 
NSD Yokosuka issue processing operations could not 
be modeled with Minuteman Software's GPSS/PC because of the 





substantial memory requirements of the model. — Manufacturer 
suggestions that GPSS/PC will handle 2000 concurrently 
active transactions indicates that input stream compression 
on the order of 20 requisitions to each transaction will be 
necessary to keep memory requirements within the 640 kilo- 


bytes permitted by DOS. 


iB RECOMMENDATIONS 
al Dawa Collection 
The data collection efforts of NSD Yokosuka should 


be completed to permit model validation and experimentation 





using the present GPSS V program. The use of existing mean 
times to model requisition and issue document handling 
processes (i.e., remote terminal entry, document sorting) 


should not have an adverse impact on model performance due 
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to the brief and uniform nature of the tasks. However, the 
greater length and variability of service times in warehouse 
locations and the Packing Section do not permit accurate 
modeling with estimated mean times. The construction@e. 
frequency distributions from random samples of actual 
service times in the provisions storage locations, F-157 and 
the Packing Section will be necessary to complete model 
validation. 


re Model Experimentation 
If data collection and model validation efforts can 





be completed under the coordination of NSD Yokosuka, the 
cooperation of an activity equipped with an IBM mainframe 
computer operating under the VM/CMS operating system will be 
necessary to permit experimentation with the model. Other 
activities in Japan, the Naval Postgraduate School andgiiaa- 
Navy Fleet Material Support Office all offer sSuppoenme 
possibilities. 
ce Microcomputer Implementation of the Model 
Eventual implementation of a microcomputer version 





of the model would permit NSD Yokosuka Planning Division 
analysts to experiment with the model interactively. Mae 
validation of the present model is completed, it should be 
converted to GPSS/PC and the modifications necessary to 
compress the input stream should be made. Validation of the 
GPSS/PC version should then be completed in the same manner 


as the original model. 
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APPENDIX A 
PROGRAM LISTING 


TABLE OF CONTENTS 


Poeqtram Bxecution Control Module . 
Input Parameters Module. 

Variable Computation Module. 

Boolean Variable Computation Module. 
Transaction Parameter Module 

Storage Definition Module. 

Functions Module 

Master Schedule Control Module . 
Storage Control Module 

User Chain Control Module. 

Requisition Generation Module. 
Requisition Receipt Module . 

NSD Remote Terminal Entry Module 

CPU Tests Module . 

Printer Queue Handling Module. 

Demand Exception Handling Module 
Warehouse Assignment Module. 

Storage Control/Storage Office Module. 
Yokohama Issue Document Delivery Module. 
Bicycle Messenger Delivery Module. 
Warehouses Module. 

Provisions Tractor Train Delivery Module 
Tractor Train Delivery Module. 

Freight Terminal Module. 

Duty Section Module. 

Termination Module 


Eeemulation Run Control Module. 
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//YOKO JOB (4939,9999),'MIKE CLIFT! ,CLASS=G 
//*MAIN LINES=(40) 
// EXEC GPSSV,REGION.GO=2048K 
//SYSIN DD * 

REALLOCATE XAC, 20000 

REALLOCATE FAC,0 

REALLOCATE LOG,O 

REALLOCATE TAB, 10 

REALLOCATE FSV,15 

REALLOCATE HSV,0 

REALLOCATE BSV,0 

REALLOCATE LSV,O 

REALLOCATE GRP,O 

REALLOCATE FHS,0 

REALLOCATE HMS,0 

REALLOCATE BMS,0 

REALLOCATE LMS ,0 

REALLOCATE STO,100 

REALLOCATE QUE,100 

OCATE COM,500000 

KRRKAKKKKRKAKKKRAKKRKRARARKKKRRKKARKRRKRKRKKRKRKRKRKKRRKKRKKRRKRKRKRKRKRRRKKRKRKRKAKKKRKAKKKKRKK 
Kr PROGRAM EXECUTION CONTROL aia 
xx THE SIMULATE STATEMENT MUST FOLLOW ALL JCL STATEMENTS AND GPSS  ** 
Ax REALLOCATE STATEMENTS. IT MARKS THE BEGINNING OF THE EXECUTABLE ** 
** PROGRAM. THE PRECEDING REALLOCATE STATEMENTS ARE USED TO ALLOCATE** 


**X ADDRESSABLE MEMORY ANONG VARIOUS ENTITIES DEFINED IN THE PROGRAM. ** 
KRAKKKAKAARARARKRAKRARARAR ARK RRARRRR RRA RAR ARR RRA RAR ARRRA RA RARKARRERARKKK 


a 
SIMULATE BEGIN SIMULATION 
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KKEAKKKKKKKKKKKKKRAKKRKKKRKAKKKKRRKKRRRKKRRRRRRRKRRRRRRRRRRRRRKRRRRRRRRKRKKKRKI 


ae INPUT PARAMETERS a 
*k INPUT PARAMETER VARIABLES ARE ASSIGNED VALUES FROM DATA PROVIDED ** 
*X BY NSD. INPUT PARAMETER VARIABLES ARE USED TO CONTROL THE NUMBER ** 
*X AND TYPE OF TRANSACTIONS GENERATED IN THE SIMULATION. THEY MAY a 


** BE CHANGED FOR THE PURPOSE OF EXPERIMENTATION. 
KAKKKAKKAKKKA KKK RAK KKAKK KKK KAKA AKKA KKK RR RERRERAKAKAAKRARRERKERKKAKAARR KA 


* 
XAXDEMAND LEVEL PNCUT PARAME TE RXAXAKRAKKKAKKKAKKKAKRAKKKKRRKRRRKRKKRKRKKKARKKKK 
* 


*XTOTAL DEMANDS PER MONTH** 
pO AND VARIABLE 43000 


*XINPUT PARAMETERS EXPRESSED IN NUMBER PER 1000 REQS REC! DAAKAKAAAKARK 


*XGROSS AVAILABILITY** 
GROSS VARIABLE 2115) 


*XREQUISITIONS RECEIVED VIA AUTODIN, DOSS OR LOCAL CUSTOMER RTE** 
ONLIN VARIABLE 447 


**NO OF WEEKDAY DEMANDS REC'D DURING WORKDAY** 
4 DAYDD VARIABLE Gg 


BaeENAND EXCEPTIONS** 
,DMDEX VARIABLE 63 


+PERISHABLE PROVISIONS aie - 9MP/9MB** 
PERPV VARIABLE Leg 


TADRY PROVISIONS a S - 9MF** 
,DRYPV VARIABLE 


*KSHIPS STORE STOCK REQS - 10%** 
,55S VARIABLE 13 


***XINPUT PARAMETERS EXPRESSED IN NUMBER PER 1000 ISSUES*****AAHAAAAAAA 


*XXWAREHOUSE REFUSALS** 
HREF VARIABLE 3 


SFINEUT PARAMETERS EXPRESSED IN AVERAGE WEIGHT IN LBS OF THREE ISSUES ** 
**FOR EACH WAREHOUSE AREA (TWO THOUSAND LBS PER MEASUREMENT TON) AX 


Se oc onANA COLD STORAGE** 
ft HCSW VARIABLE 1245 


*AYOKOSUKA COLD STORAGE (BLDG 1390)** 
4 KCSW VARIABLE 1647 


KKDRY (B-47) WAREHOUSE** 
,DRYWW VARIABLE 999 


*XBR WAREHOUSE** 
WHEW VARIABLE Sol 


**B WAREHOUSE** 
PHEW VARIABLE 2124 


*KMAIN (F-157) WAREHOUSE** 
AINW VARIABLE Grell 


*KF WAREHOUSE** 
WHEW VARIABLE ZZ203 


*XJ WAREHOUSE** 
JWHEW VARIABLE 3096 
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AXINPUT PARAMETER - ENTER ISSUE BACKLOG THRESHOLD (LBS) ****xxxxkKKAAKKKA 
**REQUIRED TO SCHEDULE AN ADDITIONAL TRACTOR TRAIN RUNS ***xAAAAAKKAAAAKK 


e ADR ROUTE = 
AeTRA VARIABLE 64000 


sagalaiers| (s(Chuaaec 
 PaTRA VARIABLE 64000 


**KPROVISIONS WAREHOUSE ROUTE%*%* 
af SERA VARIABLE 32000 


**INPUT PARAMETER EXPRESSED IN NO. PER 1000 ISSUES RECEIVED IN PACK Ge. 


**NO. ISSUES POR EIGHT OR PARCEL er@st = se. 
LITEP VARIABLE Bball 
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KAEKKKKKKKKKKKKKKKKKKKKKKEKKKKKKKKKRAKKKKKAKKKKKKRKAKKKKKKKKKAKKRKRKKKKRKARKRKARK 


AK VARIABLE COMPUTATION aK 
*k SYMBOLIC NAME, COMPUTATION AND DEFINITION OF VARIABLES REFERENCED** 
** DURING THE SIMULATION. VARIABLE VALUES ARE COMPUTED FROM INPUT xx 


*X PARAMETER VARIABLES, OTHER DEFINED VARIABLES OR FUNCTIONS. 
KAKKKKKKKKKKKKKKKAKAKAKKKKKKKAKAKAKRARARAKKAKKRRARKA AKA RKARARKKRAKKRARARKK 


* 


AAKKAKKKAACOMPUTE DAY OF WEEK INDICATOR*****xxxAAAXK 
*AMON=1 TUES=2 WED=3 THU=4 FRI=5 SAT=6 SUN=0*%* 
DAY VARIABLE NSDAYC@7 


AXCOMPUTE TIME OF DAY** 
4) IME VARIABLE C1@2400 


**ANO OF WEEKDAY DEMANDS NOT REC'D DURING WORKDAY PER 1000 REQS REC'D** 
NITDD VARIABLE 1000-VSDAYDD 


ARWEEKLY DEMANDS GIVEN MONTHLY DEMAND LEVEL** 
4, DTIND VARIABLE (VSDMAND*231)/1000 


*XDAILY DEMANDS GIVEN MONTHLY DEMAND** 
,DDNND VARIABLE = ( (V$WDMND*FNSFTHNN) /1000)/3 


*XXDEMANDS RECEIVED DURING THE WORKDAY** 
.WREDD VARIABLE — (VSDDMND*VSDAYDD) /1000 


*XDEMANDS RECEIVED DURING THE WORKDAY AM** 
,AMDD VARIABLE — (((V$DDMND*V$NITDD ) /1000)*800) /1525 


*kDEMANDS RECEIVED DURING THE WORKDAY PM** 
,PMDD VARIABLE — (((VS$DDMND*VSNITDD)/1000)*725) /1525 


*XNO REQS SENT TO REQUIREMENTS DIV. FOR STOCK CHECK PER 1000 REQS REC'D** 
4 ROCHK VARIABLE VOPEREV-VSSso 


*ANO REQS SENT TO REQUIREMENTS DIV. FOR STOCK** 
B2eCHECK PER 1000 HARD COPY REOS REC'D as 
god VARIABLE 1OOQ00*VSROCHK/ (1000-VSONLIN) 


*AKPROVISIONS REQS PER 1000 REQS REC'!D** 
af ROV VARIABLE VGEPERPVVScootV SORRY. / 


XANO OF DEMAND EXCEPTIONS PER MONTH** 
NUNES VARIABLE VSDMAND*VSDMDEX/1000 


*XNET DEMAND EXCEPTIONS PER 1000 ISSUES** 
,NETEX VARIABLE — VSNUMEX*1000/ ((V$GROSS*VSDMAND) /1000) 


*XTRANSACTIONS NOT DEMAND EXCEPTION PER 1000 ISSUES** 
NOTES VARIABLE LOO CS Vee iE. 


AKTSSUES NOT WAREHOUSE REFUSALS PER 1000 ISSUE DOCS SENT TO WAREHOUSE** 
NOTWR VARIABLE 1000-VSWHREF 


7. “SERVICE Pe ee Reece Ones HUNCT LON CALLS) ~==x-=" x2 “ax AAA KARAX 
INEXP FVARIABLE FNSFFORT+FNSFFORT+FNSFFORT+.5 


ay 


*AASERVICE TIME VARIABLES FOR GROUPS OF THREE - SERVICE TIME MEAN ***x* 
AXKMULTIPLIED BY VSINEXP FOR SERVICE TIME CONSTRUCTED FROM MEANS - **** 
AKSUM OF THREE SERVICE TIME FUNCTION CALLS FOR SERVICE TIMES ARK 
AXCONSTRUCTED FROM CONTINUOUS DISTRIBUTIONS ARKK 
necks VARIABLE FNSFELEV*VSINEXP 

RIES VARIABLE FNSFTWEL*VSINEXP 

DEEAS VARIABLE PNSFTHIN*VSINEXP 

grcs0s VARIABLE FNSFSXTIN*VSINEXP 

Css VARIABLE FNSFEITN*VSINEXP 

at ReSs VARIABLE FNSFNNIN*VSINEXP 

DRIWS VARIABLE FNSFTWEN*VSINEXP 

WHES VARIABLE ENSFTWON+FNSFTWON+FNSFTWON 

 BWHES VARIABLE FNSFIWIW+ENSFIWIW+ENSFIWTW 

JIAINS VARIABLE FNSFTWTH*VSINEXP 

PWHES VARIABLE PNSFTWER+tFNSFIWFR+ENSFIWFR 

4 HES VARIABLE FNSFIWFV+FNSFTWFV+ENSFTIWEV 

VYPS VARIABLE FNSFIWSX*VSINEXP 

_bITPS VARIABLE FNSFIWSV*VSINEXP 

2 “ESTIMATED WEIGHT OF TRANSACTIONS AWAITING THE TRACTOR TRAINS****xxxx% 


-A ATR ROU LE] 
AWGHT VARIABLE (CHSMAINC*VSMAINW) + (CHSFCH*VSFWHENW ) 


*AXBTRN ROUTE** 
 PNGHT VARIABLE ( CHSACH*V SAWHEW ) + (CHSBCH*VSBWHEW) + (CHSJCH*VSJWHEW ) 


*XPROVISIONS WAREHOUSE ROUTE** 
PWGHT VARIABLE CHSPTRNC*%*( (VSYKCSW+VSDRYWW) /2) 


AXVARTABLE COUNTS GROUPS OF 3 LEAVING DUTY SECTION MODULE****4~*~Ax~Aa 
COUNT VARIABLE NSDUTTR@3 
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KAEKKKKAKKKKKKKKKKKKKKKKRKAKKKKKKKKKKKRKKRKAKKRKKRKKRKAKRKRKKRKKRKRRKRKKKKKKKKAKRKRKRKKK 


— BOOLEAN VARIABLE COMPUTATION es 
**X SYMBOLIC NAME, COMPUTATION AND DEFINITION OF BOOLEAN VARIABLES na 
xX REFERENCED IN THE SIMULATION. BOOLEAN VARIABLES ARE USED IN THE AN 


xX SIMULATION TO CONTROL OPERATIONS SCHEDULING. 
ae ERA AAA PAAR AEA RARAAAAA RIK ION 


ota INDICATOR, TRUE (1) IF MONDAY THROUGH FRIDAY** 
WKDAY BVARIABLE VSDAY'GE'KI*VSDAY'LE'K5 


“ac UTES TINDICAT@R es ERUE IF 1201 = 1245 °0N WORKDAY 
LUNCH BVARIABLE VSTIME'GE!K1201*VSTIME'LE'K1275*BVSWKDAY'E'K1 


*ANIGHTTIME INDICATOR, TRUE IF BEFORE 0801 OR AFTER 1645 ON WORKDAY 
NIGHT BVARIABLE (VSTIME'GE'K1676+VSTIME' LE'K800)*BVSWKDAY'E'K1 


 oakIne HOURS INDICATOR, TRUE IF 0801 - 1200 OR 1246 - 1645 ON WORKDAY 
_ORKH BVARIABLE BVSLUNCH'E! KO*BVSNIGHT'E' KO*BVSWKDAY' Bic 


*ADEPOT OPEN INDICATOR, TRUE IF 0801 - 1645 ON WORKDAY 
OPEN BVARIABLE BVSLUNCH'E'K1+BVSWORKH'E'K1 


” PTIME BVARI ABER OU LME TE SOO+TVSTIMNE "ET POOOTVSTIME'E1L2Z75+VSTIME'E'1475 
SoenOm AUR fa IPGZ PRINT PINES 


PRTWO BVARIABLE BVSWKDAY'E' habadanvesyeiigu ia! ja, Bic 
Set 10 1 RUE, ON WORKDAYS 20 PRINT 
PEG Zen hem 


PRTHR BVARIABLE BVSWKDAY'E'1*VSTIME'E'800 
Set TO RUBS ON WORKDAYS TO PRINT 
IPGS BATCH 


BTIME BVARIABLE VSTIME'E'900+VSTIME'E!1100+VSTIME'E'1375+VSTIME'E'1525 
Segoe Enum ©SoUE DOC DELIVERY 
TIMES 


DTIME BVARIABLE BVSWKDAY 'E! K1*BVSBTIME'E'K1 

s peor omenUeE at DELIVERY TINE ON 
‘ WORKDAYS 

*XBOOLEAN VARIABLE SET TO TRUE IF ISSUE FOR BEARER PICK-UP** 

DEAR Dorernoioh, PIE Ki+tPl EB KStPi' eb ks 


ESBOOLEAN VARIABLE SET TO TRUE ON EVERY THIRD TRANSACTION LEAVING DUTY** 
THREE BVARIABLE VSCOUNT'E'O 


Sr ae t+ tat tS 


> a 
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REKKEKRKRRRKKKRRKRKKRRKRRRKRKRRRRKRKRRRRRKRKRKERRRKRRRRERRAKRKRRRRRRRRRRRKAKARRRRRRRRRER 


es TRANSACTION PRIORITIES AND PARAMETERS as 
** KEY TO PRIORITIES AND PARAMETERS ASSIGNED AND REFERENCED DURING fis 


~~ THE SIMULATION: 
RERKARKARAARAKAAKAKRAKAKKKRARRRKRKEKRRAR KARR RKKARKRKARKRKRKRKRKRRRRARRRRERRARR RK 


* 
“PRIORITY REO FPREORI Ls MATCHES. 


XP] REQ PRIORITY IPG1 BWT 

IPG1 (ALL OTHER) 
IPG2 BWT 
IPG2 CASREPT 
(NOT BWT) 
IPG2 QUICK PICK 
IPG2 (ALL OTHER) 
IPG3 


MmroW & ordrn~ 


P2 STORAGE AREAS YOKOHAMA COLD STORAGE 
YOKOSUKA COLD STORAGE 
(BUILDING 1390) 

DRY PROVISIONS 

(B-47) 

A AREA WAREHOUSES 
(A-19 

B AREA WAREHOUSES 
(B-33,B-45,B-46) 

MAIN WAREHOUSE = 
(F-157) 

F AREA WAREHOUSES 
(F-8,F-9,F-10,F-11, 
F-12,F-13,F-14) 

J AREA WAREHOUSES = 4 
(J-11,J-12 AND GAS, 
LUMBER AND DRUM YARDS) 


II 


i) 
NJ DO Ww & W NF 


ES TRANSACTION POINT OF PARAMETER VALUES EVALUATED 
PROGRESS PARAMETER BY FUNCTIONS FIHIR AND Finel 
(SPECIFIES DULL oheiuOll 

PROCESSING REQUIRED AND/ 

ORVPOUNT Or RETURN FOR 

TRANSACTIONS NOT 

PROCESSED By Tie DUTY 

SECTION) 


P4 NSD TRANSPORTATION MAJOR CUSTOMER (PWC,SRF) = 1 

DESTINATIONS NOTE: NOT AsSsiGNe be 
PROVISIONS STORAGE LOCATiIel. 
PACKING DIVISION = Zz 
FREIGHT TERMINAL DIVISION = 3 


ES TSSUE WEIGHT WEIGHT ASSIGNED TO TRANSACTIONS 
EAPRESSED IN LBS 


STOCK SrAIUS NIS/NC il 
IN STOCK Z 


DEMAND EACEPTION STATUS PROCESSED DEMAND EXCEPTION = 1 
WAREHOUSE REFUSAL STATUS WAREHOUSE REFUSAL = 1 


Ae, 
Ov 


BR sea ep oc ae, RAM LD Aap CREST aa ek Re Ts Cae ara ge ER ok ns hc” cas a 
~j : 


> 
ae) 
188) 
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KEKKKAKKKKKKKKKKKKKKKKRKAEKKKKKRKKKKRKKKKKKKKKKKKKRKRKRKKRKAKRKRRKKKRERKRAKKKARKRKR 


os STORAGE DEFINITIONS css 
**X SYMBOLIC ADDRESS, CAPACITY AND BRIEF EXPLANATION OF NSD 2Ses 
xX FUNCTIONAL AREAS MODELED AS STORAGES WITHIN THE SIMULATION. a3 


*X CAPACITIES REFLECT NUMBER OF PERSONNEL WORKING IN THE MODELED xk 
**X WORKCENTER EXCEPT FOR THE ATRN AND BTRN STORAGES WHICH REFLECT xx 


*X TRACTOR TRAIN CAPACITY IN POUNDS. 


x* 


KAKKKKKKKKKRRKRKKREKR AERA RRERERKRRRRERRRARARERAKRRRKRERKERKKKKERERRERERKER 


* 


+ + 


Pe eee NN, lr, SMU, iP, IEP, MUR SiN, ne, SP A? is I, Ur, A i, I a a a Fe Fe FF 


+ 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


SSSKCK ,6 
SoCREE, 5 
SSPREE 2 


SSDEEX 72 


S 95CPR, 100000 


SSCSPR,100000 


SSSCNT ,4 


SoorOF , 1 


SSDLVR,100000 


SovMeS, 11 


SSYKCS ,4 


SSDRYW,2 


SSAWHE , 2 
SSBWHE , 2 
SSMAIN,8 
SSFWHE , 1 


SSJWHE , 4 
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NO OF CLERKS IN REQUIREMENTS 
PERFORMING STOCK CHECKS 


NO OF RTE OPERATORS IN CUST SERV 
ENTERING REQS 


NOROR TRIER OPERATORS IN DPSC 
ENTERING REQS 


NO OF CLERKS IN CUST SERV 
PROCESSING DEMAND EACEPTIONS 


STORAGE CONTROL PRINTER, UNLIMITED 
CAPACITY 


CUST SERV PRINTER, UNLIMITED 
CAPACITY 


NO OF STORAGE CONTROL PERSONNEL 
MARKING,BURSTING AND SORTING 
ISSUE DOCUMENTS 


NO OF STORAGE OFFICE PERSONNEL 
MARKING,BURSTING AND SEGREGATING 
PSoul DOCUMENTS 


TISSUE DOC DELIVERY TO YOKOHAMA 
COLD STORAGE, UNLIMITED CAPACITY 


NO. OF WAREHOUSE PERSONNEL AT 
YOKOHAMA COLD STORAGE IN ISSUE AND 
SHIPMENT PREP OPERATIONS 


NO. OF WAREHOUSE PERSONNEL AT 
BUILDING 1390 (YOKSUKA COLD STOR.) 
IN SISSUESAND SHIPMENT PREP 
OPERATIONS 


NO. OF WAREHOUSE PERSONNEL AT 
YOKOSUKA DRY STORAGE (B-47) IN 
ISSUE AND SHIPMENT PREP OPERATIONS 


NO. OF WAREHOUSE PERSONNEL AT 
A AREA WAREHOUSES IN ISSUE OPS 


NO. OF WAREHOUSE PERSONNEL AT 
B AREA WAREHOUSES IN ISSUE OPS 


NO. OF WAREHOUSE PERSONNEL AT 
F=157 TN GissUn OfSs 


NO. OF WAREHOUSE PERSONNEL AT 
F AREA WAREHOUSES IN ISSUE OPS 


NO. OF WAREHOUSE PERSONNEL AT 
J AREA WAREHOUSES IN ISSUE OPS 


5 a a es oe 


+ 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 


STORAGE 
STORAGE 


SSATRN ,32000 


SSBTRN ,32000 


SOrIRN] szeu0 


SolRlEy. 
SSHVLE pe 
So DULY AZ 


SSBIKE ,100000 
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CAPACITY, EXPRESSED IN POUNDS, OF 
THE ON-BASE TRACTOR 
TRAIN (A-ROUTE) 


CAPACITY, EXPRESSED IN POUNDS OF 
THE ON-BASE TRACTOR 

TRAIN (B-ROUTE) 

PROVISIONS TRACTOR TRAIN, 

CAPACITY NOT REFERENCED DURING 
SIMULATION 

NO OF PACKERS IN LIGHT PACK LINE 
NO OF HEAVY PACK CREWS 

TWO MAN DUTY SECTION 

BICYCLE MESSENGER DELIVERING ISSUE 


DOCUMENTS TO YOKOSUKA STORAGE 
LOCATIONS 





KKKKKAKAAKAAKKAKKAKKAKKARKAKKRAKKKREKAAKERARAKAKAKKAAAKAKKKKKKKKAKRK KK A 
pees FUNCTIONS oN 
*X DEFINITION OF FUNCTIONS USED IN THE SIMULATION PROGRAM. FUNCTIONS** 


7 OR eeakoLONE De BY TYPE . 
I AAAI AKANE R AR RAREAI 


* 
**PARAMETER ASSIGNMENT FUNCTIONS #XAXKAKAKAAAKARKAKARKAKAAKKAAKRAKKKKKAKAKRKR AK 


"FONE FUNCTION REOUERIOR TTY 
0. Boewenl/ .I6695 2). 36978, 5) SSIBSIDS Ch) Soke ls: Sy SSIS) 15/15 ti 
* FTHO FUNCTION RN1,D8& WAREHOUSE LOCATION ASSIGNMENT 


eee 27 ,1/.22920,2/ . 30846 ,3/. ag te 4s 
0. 40118,5/.90023,6/.94454 cee 0, 


‘ ASSIGNS FUNCTION TO PROVIDE ISSUE 
FTHRE FUNCTION P2,E8 DESTINATION IN DUTY SECTION MODULE 
ee ee en OUR ay BS ER VE EN ynoLA/e) ENGESEVE 

6 , FNSFEIGH/7 , FNSFNINE/8 , FN FTEN 

FFOUR FUNCTION RN1,D2 BLDG 1390 ISSUE DEST. ASSIGN. 
0.9326,1/1.0 2 

FFIVE FUNCTION RN1,D2 B-47 ISSUE DESTINATION ASSIGNMENT 
0.6264,1/1.0 

FSIX FUNCTION  RNI1,D3 A AREA ISSUE DESTINATION ASSIGN. 
Q.0389,1/.6897,2/1.0,3 . 

FSEVE FUNCTION  RN1,D3 B AREA ISSUE DESTINATION ASSIGN. 
0.2888,1/.7744,2/1.0,3 

FEIGH FUNCTION  RNI1,D3 F-157 ISSUE DESTINATION ASSIGN. 
Q.0167,1/.6772,2/1.0,3 

FNINE FUNCTION RNI1,D3 F AREA ISSUE DESTINATION ASSIGN. 
Spooo2 ,1/.8054,2/1.0,3 

FTEN FUNCTION RNI1,D3 J AREA ISSUE DESTINATION ASSIGN. 


0.1357,2/.7312,2/1.0,3 
AXASERVICE TIME ASSIGNMENT FUNCTIONS XX XAAAAAKAAKKAKAKAKKAKAKKRRKKRRKKRKAKKRKRRRKAKK 
* 


FELEV FUNCTION RN1,D2 STOCK CHECK SERVICE TIME 
ooo /1.0, 1 
n 

FIWEL FUNCTION RN1,D2 REMOTE TERMINAL ENTRY SERVICE TIME 
0.0,0/1.0,1 

* FUNCTION ASSIGNMENT FOR DEMAND 
FTHTN FUNCTION P8,E2 EXCEPTION PROCESSING 

Q, FNSFFRIN/1, FNSFFFIN 

jFERIN FUNCTION  RN1,D2 DEMAND EXCEP. PROCESSING TIME 

= & 0 ? 

jFEFIN FUNCTION  RN1,D2 WAREHOUSE REF. PROCESSING TIME 
0.0,0/1.0, 

* STORAGE CONTROL/STORAGE OFFICE 
aN, FUNCTION RN1,D2 ISSUE DOC HANDLING TIME 
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x ASSIGNS FUNCTION TO PROVIDE 
ee FUNCTION P2350 WAREHOUSE SERVICE TIME 
1,FNSFEIIN/Z, FNSFNNTN/3, FNSFTWEN/4,FNSFTWON 
? 9,FNSFTWTW/6,FNSFIWTH/7 , FNSFTIWFR/8,FNSFIWFV 


FEITN FUNCTION RN1,D2 YOKOHAMA C/S PICK TIME 
DO Oye) ay 
xn 

FNNIN FUNCTION RN1,D2 YOKOSUKA C/S (BLDG 1390) PICK TIME 
0.0,0/1.0,17 

FTWEN FUNCTION  RN1,D2 B-47 PICK TIME 

0.0,0/1.0, 

* 

FTWON FUNCTION RN1,C24 A-19 PICK TIME 
0.038,3/.115,5/.192,7/.269,8/.308,10/.333,12 


Ons 39 ey 423, 15/3 474, 177" 551,18/.628, 20 
0.654, 22/.692,23/.744,25/.756,27/.769, 28/.859, 
0. 872,32/.936,33/.949,40/ -962,43/ 974-4772 2e7- 20/1. O74 


FIWIW FUNCTION  RN1,C6 B WAREHOUSE PICK TIME 
0.045,7/.545,8/.682, 10/.818,13/.955,17/1.0,25 

FTWIH FUNCTION RN1,D2 F-157 PICK TIME 
D0y.0/ 150,68 

jFIWER FUNCTION | RNI,CS F WAREHOUSE PICK TIME 


fl ooy lee yee eu 472,5 
.514,7/.681,8/.917;10/.958, SIA) a EO at OY 


it FUNCTION RN1 7 C23 WAREHOUSE PICK TIME 
A 006;5:3/ .0857 57.185" ne 38528/ 462.10) 547, eZ 
7200 13/. 600, 15 677, ve 692 BUG) <0S8e20) - 1 oes 
5 770,27/.854, 33/.885,37/.892,40/.915,42/.931,45 
0.946 ,47/.969,50/.985,53/.992,200/1.0,267 


FIWSA FUNCTION RN1 ,D2 HEAVY PACK SERVICES Tis 
0.0,0/1.0,42 


FUNCTION ASSIGNMENT FOR LIGHT/ 


FTWSV FUNCTION RNG EZ PARCEL POST PROCESS TiGe rire 
0. 939 -FNSRIWEL/ i207 FNSFTWNN 

FIWED FUNCTION RN i DZ LIGHT PACK SERVICE Siig 
0.0,0/1.0,7 

FIWNN FUNCTION RMD Z PARCEL POST PACK SERVICE. fg 
9.0,0/1.0,8 


AXTRANSACTION TRANSFER LOCATION ASS IGNMENTAAAAARARKAKRARARKKEKKRKKKKERK 


TRANSFER LOCATION FOR TRANSACTIONS 
NOT HANDLED BY THE DUTY SECTION 
FTHIR FUNCTION P3,D26 OR NOT RESULTING IN AN ISSUE 
0,SKCKQ/1,CRTEQ/2,DTNIS/3,DEEXO/4,SCNTO/5,STOFO/6,DLVRO/7, BIKEO 
8, YNCSO/9,YKCSO/10, DRYHO/ TI ,AWHEO/12,BWHEOQ/13,MAINO/14, FWHEO/15 , JWHEQ 
16, PQUE/17 ,AQUE/18,BQUE/19, MQUE/20, FQUE/21, JOUE/22, HVYPO/23,LITPO 
24, ALLCT/25,DTWR 


+ + 
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* TRANSFER LOCATION WITHIN DUTY 
FTHON FUNCTION P3,D23 SECTION BASED ON P3 

0, PZERO/1,PONE/3,PTHRE/4, PFOUR/5, PFOUR/6,PSIX/7,PSIX/8, PEIGH 

9’ PEIGH/10 , PEIGH/11, PEIGH/12,PEIGH/13,PEIGH/14, PEIGH/15 , PEIGH/16, PSXTN 
17 PSXTN/18, PSXTN/19, PSXTN/20 , PSXTN/21,PSXTN/22, PTWIW/23,PTWTH 


" PTHTH FUNCTION PZ, DS WAREHOUSE LOCATION TRANSFER 
1 pineso/ 2. YKESO/3, DRYWO/4, AWHEQ/5 , BWHEQ/6 ,MAINQ/7 , FWHEQ/8, JWHEQ 


CONTROL TRANSACTION DESTINATION 
FIHTH FUNCTION ely sors: IN SIMULATION TIME CONTROL MODULE 
MPoONE/2,SIWO/3, STHRE/4, SRpOUR/ oS , SPIVE/G oon 
qT, SSEVE/8, SEIGH 
* 


a OF 


TRANSFER LOCATION FOR TRACTOR 
FIHFR FUNCTION P22 TRAIN OVERFLOW (A ROUTE) 
6, MLINK/7, FLINK 


n TRANSFER LOCATION FOR TRACTOR 
FTHFV FUNCTION P2,D3. TRAIN OVERFLOW (B ROUTE) 

4, ALINK/5,BLINK/8,JLINK 

aa seO ni OlmtitenoonGNMENT FUNCTIONS ==ae~A*AAAKAR RAZA AARAAKARARARA 


BICYCLE HESSENGER ROUTE TIME 
FTHSX FUNCTION ASSIGN FOR Issue DCC DELIVERY 


+ 


+ > 


2, We 3, 18/4, 50/5. 2876. DT. 7/8,75 
x CUSTOMER SERVICE TO WAREHOUSE 
FTHSV FUNCTION TRANSPORTATION TIMES 
1 mis @)/ 2 clove 3/4) ve 5/6, CM ATEN s\n le 

WAREHOUSE LOCATION TO BLDG J-39 
FTHEI FUNCTION P2,D7 TRANSPORTATION TIMES 
2,12/3,7/4,13/5,3/6,5/7,8/8,7 


AADAILY DEMAND LEVEL ASSIGNMENT FUNCTIONS*A*AAAAAAAAAAAARARARARKA AK AK 


AVERAGE % OF WEEKLY DEMANDS 
FTHNN FUNCTION VSDAY ,D7 EXPERIENCED ON EACH DAY 
pea ies), 2,150/3, 200/4, Zo) 5. 20576 515 


AASTANDARD DISTRIBUTION FUNCTIONS AXXARKAAKAKKKAAKKKAKRAKAKKRAKKRAKKAKKKKKA 


PFORT FUNCTION RN1,C24 INVERSE EXPONENTIAL FUNCTION 
rey 04) 2270222] 73 05/.4,.509/.5, 2.69 
o.6., .915/. aes ae Bi 75, ie By), 2) ae 6/. 84, ise ke 88, = 
o., De Sy Va ae 52/. 94, Z6aL/". Segoe 99/. clemeelr 2/. 55 35 
Os 98, Ses 9/. 99, 4.6/. 995, Saige 998, Soy be 999, ie 5998" 3 


+ > 


= 
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KRREKEKKRRRKKKRKRKRKRKKKKRRKKKRRKRKRKRKRRRKKKRRKRKRKRKRRKRRKKKRRRRKKKRKRKRKRKRKKKRRRRKKKRRKK 


* 


MASTER SCHEDULE 


CONTROL 


Kk 


* SIMULATE ONE WEEK OF OPERATIONS IN INCREMENTS OF .01 HOURS. A aa 
* CONTROL TRANSACTION IS GENERATED AT THE BEGINNING OF EACH DAY. zs 


* ADVANCE BLOCKS ARE USED TO MOVE THE TRANSACTION THROUGH A —— 
* WORKDAY SCHEDULE. AT APPROPRIATE TIMES, STORAGES REPRESENTING wK 
* DEPOT WORKCENTERS ARE OPENED AND CLOSED AND TRANSACTIONS ARE — 
* LINKED TO AND UNLINKED FROM USER CHAINS BY SENDING THE CONTROL oes 
* TRANSACTION TO THE STORAGE CONTROL AND USER CHAIN CONTROL Ese 


GENERATE 


TERMINATE 


ATC GENERATE 


* 


SONE 


STWO 


STHRE 


SFOUR 


Sy EAS 


SoA 


SSEVE 
SEIGH 


TES TE: 


ASSIGN 
TRANSFER 


ADVANCE 
ASSIGN 
TRANSEER 
ASSIGN 
TRANSFER 


ADVANCE 
ASSIGN 
TRANSFER 


ADVANCE 
ASSIGN 
TRANSFER 
ASSIGN 
TRANSFER 


ADVANCE 
ASSIGN 
TRANSFER 
ASSIGN 
TRANSFER 


TERMINATE 


16800 
1 


2400,0,1 


BVSWKDAY ,K1, SEIGH 


Lod 
, UNAVL 


800 


TS 
LAR 


400 
1 ,K4 
,UNAVL 


TS 
toe 
ppBVAIL 
P76 
PO TART 


400 
Ee 

, UNAVL 
1, Ks 
pr iilsH 
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MODULES. 
KRKKKKKKKKKKKKRKRRRKERRRRRRKRRRRRKKRKRKKRKRKKRKKRKRKRKRRKRRRKRKRRRRRRKKRKRKARRKKRKKKRRKK 


GENERATE SIMULATION CONTROL 
TRANSACTION 

TERMINATE SIMULATION 

**GENERATE A CONTROL TRANSACTION AT THE BEGINNING OF EACH DAY***%*%%xAx 


GENERATE CONTROL TRANSACTION 


SEND TO 
BLOCK 

TAG FOR 
SEND TO 


ADVANCE 
TAG FOR 
SEND IL 
TAG FOR 
SENDS Ee 


ADVANCE 
TAG SEG. 
[ENDO 


ADVANCE 
TAG FOR 
SED ate 
TAGSrG. 
SEND Te 


ADVANCE 
TAG FOR 
SEND TO 
TAG FOR 
SCD e iS 


SEIGH IF SAT/SUN ELSES 


RETURN 
UNAVL 


TOLOco" 
RETURN 
AVAIL 
RETURN 
START 


TO. 1201 
RETURN 


UNAVL 


TO 1246 
RETURN 
AVAIL 
RETURN 
STARE 


TO 1646 
RETURN 
UNAVL 
RETURN 
Bish 


TERMINATE CONTROL TRANSACTION 


RERKKRKKKKKKKKARKKKKRKKKRKKRKRAKRARKKRKAKRKRKRAKRRARKRKERAKRARAKKKRKRRKRAKRRKKRKRKRKK 


* 


* 


STORAGE CONTROL 


**X AVAILABILITY OF STORAGES IS CONTROLLED BY THE MASTER SCHEDULE Ses 


**X CONTROL MODULE. SUNAVAIL CLOSES STORAGES, SAVAIL OPENS THEM ae 
*X TO COINCIDE WITH NSD NORMAL WORKDAY SCHEDULE. PROCESSING OF 5s 
**X TRANSACTIONS IN STORAGES WHEN THEY ARE MADE UNAVAILABLE IS a 


sos (COMME ty SUB) 
RARKEKKKKKKKKKERKKKRERKRERERKRKKKRKA RR ARKRKAKRARERARKRAERARAERAKARAKRAKRKR KEK 


* 


UNAVL 


AVAIL 


SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
SUNAVAIL 
TRANSFER 


SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
SAVAIL 
TRANSFER 


SKCK 
er rn 
DRIE 
DEES 
SCNT 
STOF 
SQules 
KGS 
DRYW 
AWHE 
BWHE 
MAIN 
FWHE 
JWHE 
Cele 
EW eee 
BAe ee 


SKCK 
CRIE 
DRTE 
DEEX 
SCNT 
SIOF 
~HCS 
UOe Bs 
DRYW 
AWHE 
BWHE 
MAIN 
FWHE 
JWHE 
Oey 


Ruce 
PupE TATE 
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ReEvURNe sO SIMULATION TIME CONTROL 


RETURN TO SIMULATION TIME CONTROL 


KRKEKEKKKKKKKRKKRKKKRKKRKKKKKKKRKRKRKRKKRKRKRKRKRKRKRKRKAKRKRKKRKEKRKKRKRKRKKKKRKRKRKKRKKRKKRKRKRKKKEKRERKKE 


x THE DUT Yooh et LOlee lis 


USER CHAIN CONTROL 


“FNISH" 


AK 


TRANSACTIONS ARE PLACED ON USER CHAINS TO SAVE EXECUTION TIME =z 
AND TO MAINTAIN CONTROL OF TRANSACTIONS THAT MUST BE WORKED BY KK 
SEGMENT REMOVES ALL TRANSACTIONS RK 


* FROM LISTED USER CHAINS AT THE END OF THE WORKDAY AND, WITHIN zx 
* THEIR RESPECTIVE MODULES, HIGH PRIORITY REQUISITIONS ARE SENT [Ou== 


* THE DUTY SECTION MODULE FOR PROCESSING. THE STARTS SaGiane *z* 
* RELEASES ENOUGH TRANSACTIONS TO FILL THE RESPECTIVE STORAGES ** 
* EACH WORKDAY MORNING AND IMMEDIATELY AFTER LUNCH. *x* 


KAKAKKKKAKEKKKKRRARKRKAK KAKA RAKRARKARER KR ARRERKRKREKARKEKKRE RAK KA KKRKAKRK 


* 


FNISH UNLINK 


START 


UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 


TRANSFER 


UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 
UNLINK 


TRANSFER 


OKCKC SKERT ALE eoew 
CREEC CREST Avi coe 
DEEAC ,DEEAT , ALL, BACK 
SCNTC,SCNIT,ALL,BACK 
SLOPC STOR) (AGE eAck 
YMCSC, MEST ABL Back 
YRCSC; Vives ALG one. 
DRYWC ,DRYWT, ALL BACK 
AWHEC ,AWHET,ALL,BACK 
BWHEC ,BWHET,ALL,BACK 
MAINC ,MAINT,ALL,BACK 
FPWHeC Phbet, ALL, BACK 
JWEEC (JWHET ALE BACK 
HVVYPCCRVYET ALE, BRECK 
Lite C biird ACL, BACK 
Peeled 


SKEKE, SKCKE , 6, BACK 
CRG CRUBE, o Baek 
DRIEC ORT EE «cee oc 
DEEAC DEEAE 2, EACK 
SGNIC  ;SCh@re , 2, BACK 
SLOPE; oLOnE, | 7eaAck 
VHESC  ViCSE J Back 
VRESC, YKESE, GU BAe 
DRYWe JDRViE, couBaek 
Bible Cavin 2 pe Ack 
BWHEC,BWHEE,2,BACK 
MAING MAINE 6; BACK 
Pyinec  Pagce 7 eae 
JWHEC, JWHEE ,4,BACK 
AVI PGVAV GPE Oo Jback 
bIMPe eblLIPe on eAcK 
Pee tote 
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RETURN TO SIMULATION TIME CONTRGE 


RETURN TO SIMULATION TINE CONTROL 


KAKKKKKKKKAKKKKKKKKKRKKKKKKKKKKKKKKAKKKKKKAKKKKRKKKKRKAKKRKRKRRKAKRAKRKKKKKKRAKRKK 


KK REQUISITION GENERATION KX 
kk IN THIS MODULE, SPLIT BLOCKS REFERENCE VARIABLES DEFINED IN Kk 
*AX TERMS OF INPUT PARAMETERS SET BY THE USER TO GENERATE Ax 
*kkX TRANSACTIONS AT THE DEMAND LEVEL SPECIFIED BY THE USER. AK 
kX TRANSACTIONS ARE ADVANCED INTO THE MODEL AT A UNIFORM RATE, Kk 
*X THOUGH THE RATES ARE ADJUSTED TO MATCH REAL SYSTEM ARRIVAL KK 
AX CHARACTERISTICS. FOLLOWING GENERATION, REQUISITIONS ARE ASSIGNED ** 
kX A PRIORITY MATCHING THE PARAMETER 1 ASSIGNMENT. SAVEVALUES THEN ** 
*X RECORD THE TOTAL NUMBER OF REQS GENERATED AND THE NUMBER Kk 
kX IN EACH PRIORITY GROUP. eS 
KEEKEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKKKKKKKKKRRKRKRKKRKRRKKRKRKKRKKRKRK 
Kk NOTE: x 
xX ENTITIES FLOWING THROUGH GPSS PROGRAMS ARE KNOWN AS TRANSACTIONS.** 
AX THE TERM "TRANSACTION" WILL BE USED IN THIS PROGRAM AS A GENERIC ** 
xX TERM FOR REQUISITIONS IN ANY STAGE OF PROCESSING. IN MODULE xx 
*k DESCRIPTIONS AND COMMENTS, TRANSACTIONS MAY BE CALLED REQS Rk 
kX (REQUISITIONS), ISSUE DOCS (ISSUE DOCUMENTS) OR ISSUES (AFTER AK 
*k WAREHOUSE PICK) AS APPROPRIATE TO THE MODULE TO CLARIFY THE KK 
kk PROCESS BEING MODELED. TRANSACTIONS USED IN SCHEDULE CONTROL KK 
kk SECTIONS WILL ALWAYS BE REFERRED TO AS CONTROL TRANSACTIONS. KK 
rn RA RRA KARR RRR RRR ARK RKKKKKRKKKKAKRRKAKKRKARKREKKAKKKKRRKKKRERERKRKEREKX 
Kx NOTE: AX 
xk GPSS QUEUE AND DEPART BLOCKS ARE PAIRED BEFORE MOST STORAGES TO ** 
*k GATHER QUEUE STATISTICS PROVIDED IN THE OUTPUT. SO THAT QUEUE x 
**X STATISTICS REFLECT ACTUAL DEMAND LEVELS SIMULATED, ALL Kk 
*X TRANSACTIONS JOINING AND DEPARTING QUEUES ARE COUNTED AS THREE. ** 
xX TRANSACTIONS ARE SPLIT AND INDIVIDUALLY QUEUED IN THE DUTY KK 
*k SECTION MODULE. STORAGES ARE BRACKETED BY ENTER AND LEAVE Kk 
*AX STATEMENTS TO LIMIT TRANSACTION ACCESS TO THE DEFINED CAPACITY *% 
kX OF THE STORAGE. BECAUSE THE PURPOSES OF THESE BLOCKS ARE STANDARD** 
**X THROUGHOUT THE PROGRAM, THEY WILL NOT GENERALLY BE COMMENTED. x 


KAKKKKRKKKKKAKKKKKKKERKEREAKKKKAKK RARER AKKKKKKKERER RK KKK KKK AKRKKERKKKKAKK 


* 


AKAM REQUISITION GENERATION (WEEKDAY ) AXAXAAAAKAAAAKKAAKAKAKAAKKAKAA RK AKRRREK KKK 


GENERATE ZeO0O ie, , OPH GENERATE A SINGLE TRANSACTION AT 
0001 EACH DAY 
TES! £ BVSWKDAY , K1 , ROTRM ERAtior en LON BEOCK. TF ON A 
= NORRDAY, ELSE TO ROTRI 
SPE e VSAMDD , AMAD SPLIT TRANSACTION INTO THE NUMBER 
“ OF REQS REC'D DURING WORKDAY Alt 
AMAD ADVANCE 400,400 - SERRE ADeREOULST TION FLOW UNIFORHLY 
as THROUGHOUT WORKDAY AM 
x TRANSFER VER AS TRANSFER ALL TO PRIAS 
*AXWORKING HOURS REQUISITION GENERATION (WEEKDAY ) *X**XXXKAKKARAAAKAAKKKKK 
GENERATE 2200760 F..7,6Fo GENERATE A SINGLE TRANSACTION AT 
O801 EACH DAY 
TESd -& BVSWKDAY , K1 , ROTRM TRANSFER TO NEXT BLOCK IF A 
a WORKDAY pobok TO ROTM 
Srila VSWRKDD , DAYAD Sop eee RANSACT ION TINTO THE NUMBER 
OF REQS REC'D DURING WORKDAY 
DAYAD ADVANCE 437,437 SPREAD REQUISITION FLOW UNIFORMLY 
ms THROUGHOUT WORKDAY 
A TRANSFER VER TAS TRANSFER ALL TO PRIAS 
AKPM REQUISITION GENERATION (WEEKDAY ) XXXAAAAKAKAKAKKAAKAKAKKKKKKKKKKKKKK 
GENERATE Zt 07 2676... okt GENERATE A SINGLE TRANSACTION AT 
= 1646 EACH DAY 
ASE o BVSWKDAY,K1,RQTRM TRANS SLOCNE XT SSLOCK DF ON A 


* 


* 


WORKDAY, ELSE TO ROTRM 


SPLIT VSPMDD , PMAD SPLIT TRANSACTION INTO THE NUMBER 


OF REOS REC'D DURING WORKDAY PM 


4p MAD ADVANCE Baa, 202 SPREAD REQUISITION FLOW UNIFORMLY 


THROUGHOUT WORKDAY PM 
TRANSFER »PRIAS TRANSFER ALL TO PRIAS 
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AAWEEKEND REQUISITION GENERAT IONXXXKKAKKAKAKKKKRKKKKKKKKKKKAKKKKAKAKKK 


* 


* 


GENERATE 
LES. GE 
Srna 


RDAD ADVANCE 


* 


* 


TRANSFER 


ROTRM TERMINATE \1TE DISCARDED TRANSACTION 
*XPRIORITY ASSIGNMENT AND STATISTICS SECTION****AAxAAAAREA AAA Ra gg 


PRIAS 


CNT TW 


CNTTH 


ASSIGN 
PRIORI Ty 


SAVEVALUE 
SAVEVALUE 
SAVEVALUE 
TEST NE 


Teo G 


SAVEVALUE 
SAVEVALUE 
SAVEVALUE 
TRANSFER 


SAVEVALUE 
SAVEVALUE 
SAVEVALUE 
TRANSFER 


SAVEVALUE 
SAVEVALUE 
SAVEVALUE 


2400,,1,,,8PH 
BVSWKDAY , KO, ROTRM 
VS$DDMND , WKDAD 


1200,1200 
»PRIAS 


1, FNSFONE 
ral 


REQCT+,1,XF 
REOCT+,1,XF 
REOCT+,1,XF 
P1,1,CNTTH 


Pio, Chmiy 


PRION+ Sl oe 
PRON fe 
PRECM i aly 8 
Ee ree 


PRL EW tole 
PRU Wt lee 
PRITWt. iy AF 
pRECET 


PRT ce 
PRIS ane 
PRETHE ee AP 
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GENERATE A SINGLE TRANSACTION AT 
0001 EACH DAY 

TRANSFER TO NEAT BLOCK IF ON A 
WEEKEND, ELSE TOsekOeE 

SPLIT TRANSACTION INTO THE NUMBER 
OF REQS REC'D DURING WEEKENDER 
SPREAD REQUISITION FLOW UNDTPORIE 
THROUGHOUT WORKDAY PM 

TRANSFER ALL TO PRIAS 


TERMINATE DISCARDED TRANSACTIONS 


ASSIGNMENT OF REQ PRIORITY TO Pl 
ASSIGNMENT OF ACTUAL TRANSACTION 
PRIORITY (MATCHES Pl ASSIGN.) 
COUNTS TOTAL NO OF REOS GENERATED 
COUNTS TOTAL NO OF REOS GENERATED 
COUNTS TOTAL NO OF REOS GENERATED 
SEND IPG3 REQS TO CNTTH, ALL 
OTHERS TO NEXT BLOCK 
SEND IPG2 REQS TO CNTTW, ALL 
OTHERS TO NEXT BLOCK 

COUNT IPG1 REOS 
COUNT IPG1 REOS 
COUNT IPG1 REOS 
TRANSFER ALL TO 


COUNT IPG2 REQS 
COUNT IPG2 REOS 
COUNT IPG2 REOS 
TRANSFER ALL TO RECPT 


COUNT SLEG3 REGS 
COUNT IPG3 REOS 
COUNT IPG3”" REGS 


RECED 


KREKKKAKKKKKKKKKKKKKKKAKRKKKRKKKAAKKKKKKKKRARKKRKRKKAKEKRKKRKKKKRKRKEKKKKRKRKRKRKRKKKKAKRRKARK 


aK REQUISITION RECEIPT 8 
** THE SOURCE OF EACH REQ ENTERING SYSTEM IS DETERMINED. ONLINE REQS** 
**X RARE SENT TO THE CPU TEST MODULE, 9MP,9MB,190 REQS TO SKCKQ FOR aR 
*k STOCK CHECK AND OTHER HARD COPY REQS TO THE NSD REMOTE TERMINAL ** 
*X ENTRY MODULE. AFTER 9MP,9MB,1Q REQS ARE STOCK CHECKED, NIS REQS ** 
kk BRE TERMINATED. ALL OTHERS ARE TAGGED AS IN STOCK AND SENT TO aR 


xk SENT TO THE NSD REMOTE TERMINAL ENTRY MODULE. ax 
KAKAKKAKKAKKKAKKAKKKKKKARKRKK KKK AKAKRARKEKEKKAKARARKRREKARKK AKA AKKKKAKKKKKEK 
x NOTE : sid 
** NON-WORK HOUR TRANSACTION HANDLING IS MANAGED THROUGHOUT THE *x 
** PROGRAM BY CODE SEGMENTS SIMILAR TO THAT SEPARATED BELOW BY ax 


** ASTERISKS. THE FIRST THREE TEST STATEMENTS LINK TRANSACTIONS TO ** 
xX THE NAMED USER CHAIN 1) DURING LUNCH; 2) DURING WORKING HOURS %** 
weer THE STORAGE IS FULL; 3) AFTER WORKING HOURS EXCEPT FOR HIGH ** 
** PRIORITY TRANSACTIONS (P1= 4,5,6,7) WHICH ARE ASSIGNED A PROGRESS ** 
**X PARAMETER, REMOVED FROM THE QUEUE AND TRANSFERRED TO THE DUTY ao 
*kk SECTION MODULE. TRANSACTIONS ARE UNLINKED FROM THE USER CHAIN TO ** 
*kX THE STORAGE ENTER BLOCK AT THE BEGINNING OF THE WORKDAY AND AFTER** 
** LUNCH TO INITIALLY FILL THE STORAGE. TRANSACTIONS ARE UNLINKED — 
*k AT THE END OF THE WORKDAY, SO THAT HIGH PRIORITY TRANSACTIONS KK 


** MAY BE TRANSFERRED TO THE DUTY SECTION MODULE (LOW PRIORITY ols 
*X TRANSACTIONS ARE RELINKED). FINALLY TRANSACTIONS ARE UNLINKED 2s 
**X TO THE STORAGE ENTER BLOCK ON A ONE FOR ONE BASIS WITH AX 


“~*~ TRANSACTIONS LEAVING THE STORAGE. THIS SECTION OF CODE APPEARS AK 
**X IN MOST MODULES CONTAINING STORAGES, AND WILL NOT BE COMHENTED Oa 


** ON EXCEPT AS IT DIFFERS FROM THE STANDARD FORMAT. a 
KAKKAKKKKKKKKKKAKKRKEKR RAKKKRKKKK RARER KRKERKERKKRRERKEKREEKRRAREKERRRKKRERRERKK 
RECPT TRANSFER -VSONEI NISTE SEND ONLINE, REOSMPGgNTS TEST, 
x HARD COPY REOS TO NEAT BLOCK 
TRANSFER -VSRODIM SKCKO SEND ror Jie; SB ener SkeCKO; ALL 
OTHERS SLO NEAT “BEOCK 
TRANSFER ~-VSGROSS, ,RTETE SCN e tosses LOSNEAT SLOCK, ALL 
x OTA Rom los TE TE 
ASSIGN 6,K1 TAG NIS” REOS 
TRANSFER Teta TRANSFER ALL TO RTETE 
SKCKQ QUEUE QSKCK 
AXFLOW CONTROL Ce RARE ARH RRA A AIOE EN AK RR ARE RAGE A REA REAR RE RR 
RES, 2 By SEULIGH KO, SKCKL SHLD Ae Om oKeKkt DURING LUNCH, 
x BLoe NEAT BLOCK 
Ceol o BVSWORKH ,K1 ,SKCKT SEND ALL TO NEAT BLOCK DURING 
x WORKING @BOURS, ELSE SEND 10 SKCAT 
TBool E Rook eho), OKGCKE SEND to SKCKhE vbr STORAGE 15 
* NOTE wl ELSE NEST BLOCK 
ereecnk LINK SKCKC TEE Bitik TOsuUSER CHAN eSKReKC 
Sex. TEST GE P1,K4,SKCKA Seek RECS. NOmiisnAl BLOCK, 
* ALL. OTHERS TO SKCKA 
ASSIGN Sy 8, ASSIGN PROGRESS PARAMETER 
DEPART CSG 3 REHOVE@EROM OSKECK 
TRANSFER DUES C SEND aereRt REOSwIOs UIs 
SKCKA ADVANCE i DUMMY, 
TRANSFER PORCKL SEN DeAEL £O-° SKCKE 


xXAEND OF FLOW CONTROL SEGMENT AAKRARAKAAKRKKAAKAKARAKRKAKKKAAARRRERKRKRKKKKKKK 
SKCKE ENTER 


eRCKD DEPART OSKeK ys 
SKCK ADVANCE VSSKCKS SI CC CHECK ON SMEy 2s, 90 
SKCKV LEAVE OK 
Peo es SVSWORKH Kl ,NISTR DURING WORKING HOURS, SEND ALL TO 
“ NEA BEOCK = SESE, NisTR 
UNLINK SICK FOKCKE at Back RELEASE ONE TRANSACTION FROM SKCKC 


NISTR TRANSFER -VSGROSS, JIISTM I1S28G SEND NIS REQUISITIONS TO NIST, 
* ALE OTHERS | 10 ISTAG 


ISTAG ASSIGN 6 ,K2 TAG STOCKED CHECKED REQS 
* FOUND IN STOCK 
TRANSFER ,CRTEQ TRANSFER ALL TO CRTEQ 


feat 


RRAKAKKAKKKKRRKRKRRKAKKKRKRKRRRKRRARKKARRRRRKREKRKRKRRRRRKRRKRRRRRRRRARKRKEKRKRKRRKKRRRRRRKKRER 


NSD REMOTE TERMINAL ENTRY es 
SOM eNGUE Subse 1G ane ALL REQS (Pl = 3,4,5,6,7) ENTERED VIA CUST SERV kk 


AX 


Sts RTE, 


REOS 


IZ) ARB ENTERED VIA DPSC RTE. 


NIS REQS ARE KK 


kk TRANSFERRED TO TERMINATION AND ALL OTHERS ARE SENT TO THE CPU a 


AK 


x 
RIE Lo 


a ok Ob OF 


CRTEQ 


CRIBE 
 CRIET 


CRTEA 
CRIEE 
CROE 


CoiR 
k 


ADPSC 
x 
DRTEQ 


DRTEL 
DRTEE 


DRTE 


DETTE 
k 


CEU Tes PelebDULES 
KREKRKKKERRARKK RRR ARK KKKRKEKAK ARERR ARRKKAKKKKKAKKRARA KARR RAE RARAKKEKKKKKER 


Peol] Ge 


QUEUE 
TEST E 


TES ie 
TEST E 


LINK 
TEST. GE 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
a euey se 
DEPART 
ADVANCE 
LEAVE 

Te Ses 
UNLINK 


TES 
TRANSFER 


P1,K3,DRTEQ 


OCRTE , 3 
BVSLUNCH , KO, CRTEL 


BVSWORKH,K1,CRTET 
RSCRIE KO CR IEE 


CRIEC ew 
P1,K4,CRTEA 


SK 

QCRTE ,3 

, DUTSC 

Helsudaie 

CRTE 

OCRTE ,3 

VSRTES 

CRTE 

BVSWORKH ,K1,CSTR 


CRIEC] CRICE L7 BACK 


Ponty eRe 
“NISTM 


AX 


SEND IPG3 AND NON 10,9MB , 9p eieee 
Sa eea DRIEQ, ALL OTHERS TOME 
BEOE 


ACUSTOMER SERVICES REMOTE TERMINAL ENTRY****4* 44 AAAAAAAAAAAAARAAA KARA 


SEND ALL TO CRIEL DURING TUliere 
ELSE NEAT BLOCK 

SEND ALL TO NEAT BLOCK DURING 
WORKING HOURS, ELSE SEND TOR@Ria 
SEND ALL TO CRIEE IF STORAGHEaass 
NOT FULL, ELSE NEAT ELOCe 

LINK TO USER CHAIN@GR TE 

SEND HI PRI REOS TO NEAT Siege 
ALL OTHERS TO CRTE. 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM QOCRTE 

SEND HI PRI REQOS DOspuTse 

DUMMY 

SEND ALL TO CREE 


ENTER REOS VIA CUST SERV Raa 


RELEASE ONE TRANSACTION FROM Ciwo 


SEND NIS ae TO NEXT BLOCK ee 
OTHER lO enki 
TRANSFER NIS “REOS TO NS 


REMOTE TERMINAL ENTRYX*®XXXAAKAAARARRRRRRRRKRRKR RRR RRRRRRRRRKKRRRRRR 


QUEUE 
Tests 


TEOTeE 


LINK 
ENTER 
DEPART 
ADVANCE 
LEAVE 
dee Sele 
UNLINK 


gWSiS iad 
TRANSFER 


QDRTE ,3 
BVSWORKH , Kl , DRTEL 


RSDRTE , KO, DRTEE 


DRTEC,1PH 

DRTE 

QDRTE ,3 

VSRTES 

DRTE 
BVSWORKH , Kl , DPTE 


DRIEC, DRIER Wis BACK 


Po, 27 RIE 
,NEoiM 


GZ 


SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO 3D. eae 
SEND ALL TO DRIEE IF STORAGE 
NOT FULL, ELSE MEXT@srOe. 

LINK TO USER CHARDETES 


ENTER REOS VIA DP sear 


RELEASE ONE TRANSACTION FROM DRIES 


SEND NIS REOS TO NEXT BLOCKS Ae 
OTHER JO) PRINTERS ese 
TRANSFER NIS REOS TO wisi 


RAEKKKKKKKKKKKRKAKKRKKKKKRKAKKKKKKKRKAKKKKKRKARRKKKRKKRKKKKKRKRRKKRKKRKKRKEKRAKRKKKKKK 


“as GPU TESiS cs 
**k TEST FOR, PROCESS AND RE-ENTER DEMAND EXCEPTIONS. TEST FOR AND ts 
** TRANSFER ONLINE NIS REQS. ROUTE IPG3 AND NON 9MP,9MB,9MF AND 19 ** 
** IPG2 REQS TO STOR CONT PRINTER, BALANCE TO CUST SERV PRINTER IN aia 


** THE PRINTER QUEUE HANDLING MODULE. 
KKAKKKKKKKKKKKAKARKKAAKKAAKKKAKKKARKRKKKKAKKAKKKRAKKKKAAKKKKKRKRKKARKKRAAKKKRK 


* 


NISTE TRANSFER WVoGROss lilol,PREE = SEND INIs REGS TO NISIM, ALL 
OTHERS TO FRIE 


BRIE TEST L Je Up et  ersy aye) SEND REQS (Pl = 3,4,5,6,7) TO 
GSERQ, ALL OTHERS TO NEAT BLEOCK 


TRANSFER  .VSPROV,SCPRQ,CSPRQ SEND 9MF,9MP,9MB,10 REQS TO 
CSPRQ, ALL OTHERS TO SCPRO 


i a oo 


> S 


ye 


KARAKKKAKKKAKKRKAKKRKRKKKKKKKKKKRKKKKKKRKKRKRKRKRKRKRKKKRKKKKKKKKKKKKKKKKKKKKKKRKKKKKKKK 


xx PRINTER QUEUE HANDLING 
*X LINK IPG3 REQS ON USER CHAIN THREE, 


kk 
UNLINK THEM TO. PRINT iSoste es 


**X DOCUMENTS IN STORAGE CONTROL AT 0800 ON WORKDAYS. LINK IPG2 REQS ** 
** ON USER CHAIN TWO, UNLINK THEM TO PRINT ISSUE DOCUMENTS IN AK 
** STORAGE CONTROL AT 0800,1000,1245,1445 ON WORKDAYS. LINK ALL ax 
** IPG] ,BWT,CASREPT,QUICK PICK,9MF,9MP,9MB,10 REOS ON USER CHAIN xk 
*k ONE, UNLINK TO PRINT ISSUE DOCUMENTS ON THE CUST SERV PRINTER ee 


** EVERY FIVE MINUTES. ALL ISSUE DOCS PRINTED ALL SENT TO THE AK 
**X DEMAND EXCEPTION HANDLING MODULE. PRINTER OPERATIONS ARE AX 
** MODELED BY THE CONTROL TRANSACTION IN THE PARTIONED SCHEDULE xx 


**X CONTROL SECTION 


AK 


KEKE KKE KE RARER RR RKEKRKAAKRAKAA AAR KEAAKAERKAAR RK RARAKAAAAAKARK AK AR KE RKRAEK 


* 


KKPRINTER CONTROL SECTIONAAAAAAKAKAKAAAAKARKAKKARAAAKKRKAKKKKAAKRRRK KKK 
x 


GENERATE 25 


GENERATE CONTROL TRANSACTION TO 
TRIGGER PRINTER EVERY ESiiiee 


SEND ALL REQS ON USER CHAINS TEs 
TO THE STORAGE CONTROL PRItTiae 


SEND ALL REQS ON USER CHAIN Sie 
TO THE STORAGE CONTROL PRIMNTEE 
TERMINATE CONTROL TRANSACTION 
GENERATE CONTROL TRANSACTION TO 
TRIGGER CUST SERV PRINTER (ayia 
SV TENUT ES 


SEND ALL REQS ON USER CHAIN ONE 


* 
* 
“ UNLINK THREE ,SCPRE,ALL,BVSPRIHR 
* 
* 
Re UNLINK TWO SCPRE, ALL EVSFR Ee 
* 
* 
TERMINATE 
: GENERATE 5 
* 
* 
UNLNK UNLINK ONE; CSERE ALE, BACK 


* 


TERMINATE 


TO THE CUST SERV ERnTes 
TERMINATE CONTROL TRANSACTION 


AASTORAGE CONTROL PRINTER OPERATIONS SECTION**AA#AAARARARAA HARARE Re 


,SCPRQ. QUEUE QSCPR,3 

TEST E P1,K1,LKTWO 
* 

LINK THREE, 1PH 
,LKTWO LINK TWO, 1PH 
SCPRE ENTER SCPR 

DEPART QOSCPR,3 


SCPR ADVANCE 
y LEAVE 


SCE 
rn TRANSFER , DEATE 
2 “CUSTOMER SERVICES PRINTER OPERATIONS 


,CSPRQ QUEUE QCSPR,3 
, LINK ONE,1PH 
CSPRE ENTER CSPR 
DEPART QCSPR,3 
CSPR ADVANCE 
LEAVE CSPR 
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ENTER STORAGE CONT PRINTER QUEUE 


SEND I PGZ REGS TOs iiiee 
IPG3 ITO NEAT EEOC 


LINK IPG3 ON USER CHAIN THRE 
LINK IPGZ ON USER Ceara 


DEPART OUEUE 
PRINT ISSUES DOES 


TRANSFER ALL TO DEATE 

SECT IONRAAAKAKKKARKAKKAKAKKKAKKKAKRRRKRK 
ENTER CUST SERV PRINTER SGUBUsS 
LINK ALL TO USER CHAIN ONE 


DEPART QUEUE 
PRINT ISSUE DOCS 


KEKKKKKKKKKRKKKKKKKKKRKKKKRKEKKKKKEKRRKKRKRRKRKREKRKRKKRKRRRRKRKKERRRRKRKRRRKKKKEKRKKRE 


AK 
Ak 
Ak 
AX 
AX 
AK 
AK 
AX 


DEMAND EXCEPTION HANDLING 

TRANSACTIONS ARE RECEIVED FROM THE PRINTER QUEUE HANDLING MODULE 
AND THE WAREHOUSE MODULE. PREVIOUSLY PROCESSED DEMAND EXCEPTIONS 
ARE SENT TO THE WAREHOUSE ASSIGNMENT MODULE, WAREHOUSE REFUSALS 
ARE PROCESSED AS SUCH AND TERMINATED. NEW DEMAND EXCEPTIONS ARE 
PROCESSED, TAGGED AS COMPLETED AND SENT BACK TO THE PRINTER 
QUEUE HANDLING MODULE. TRANSACTIONS NOT RESULTING IN DEMAND 
EXCEPTIONS ARE SENT DIRECTLY TO THE WAREHOUSE ASSIGNMENT MODULE. 


AK 
AK 
AK 
AX 
AK 
AK 
AK 
AX 


KEKEKKKKKKKKKRKKEKKRKKRKKRKKKRKKRKKKKKREKRKRRKRKKRKRRKRKRKKKRRKRKAKKRKKRKKRKEKRKKRKRKKK 


* 
DEXTE 
* 


DEEXA 
DEEXE 
DEEX 


WRITE 
* 


TEST NE 
TRANSFER 


QUEUE 
TEST E 


Teo tl 2 
eos 


LINK 
TES. GE 


PEST NE 


ASSIGN 
DEE Ana 
TRANSFER 
ADVANCE 
TRoalSr ER 
ENTER 
DEPART 
ADVANCE 
LEAVE 
ASSIGN 
Tod: E 


UNLINK 
IPSS IE 3, 


TRANSFER 


P7 ,K1,LOCAS 
.VSNOTEX, , LOCAS 
QDEEX,3 
BVSLUNCH, KO, DEEXL 
BVSWORKH , K1, DEEXT 
RSDEEX, KO, DEEXE 


DEEAG, rH 
P1,K4,DEEXA 


P8,K1,DEEXA 

3,K3 

QDEEX,3 

/DUTSC 

1 

, DEEXL 

DEEX 

QDEEX, 3 

VSDEEXS 

DEEX 

ex 
BVSWORKH,K1,WRTE 
DEEXC, DEEXE, K1, BACK 
P8,K1,PRTE 


»WRTRM 


£5 


SEND PROCESSED DEMAND EXCEPTIONS 
TORLOGAoy OTHERSHTO NEAT BLOCK 
SENDeReOs WITHSPEMAND EXCEPTIONS 
TOVPNEAT BLOCK, “SEND OTHERS IO 
LOCAS 


SEND ALL TO DEEXL DURING LUNCH, 
BUSSE NEAT BEOCK 

SEND ALL TO NEXT BLOCK DURING 
WORM ING HOURS, BisheseND> TO DEFEAT 
SEND ALL TO DEEXE IF STORAGE I5 
NOT FULL, ELSE NEXT BLOCK 

EINK 10° USER CHAIN eBEAC 

SHU m eee Rene Ooo NEAL BLOCK, 
ALL OTHERS TO DEEXA 

SEND WAREHOUSE REFUSALS TO DEEXA, 
ALL OTHERS TO NEAT BLOCK 

ASSIGN PROGRESS PARAMETER 

REMOVE TROY GDEEx 

SENDRHESERE REOS TO .DUISC 

DUMMY 

SEND ALL TO DEEAL 


REMOVE FROM USER CHAIN QDEEX 
PROCESS DEMAND EXCEPT./WAR. REF. 


TAG PROCESSED DEMAND EXCEPTIONS 
DURING WORKING HOURS SEND ALL TO 
NEAR EEOC Sor, WRIEE 

RELEASE ONE TRANSACTION FROM DEEKC 
SEND WAREHOUSE REPUSALS. 10 NEAT 
BLOCK SAE OTHERS TO FRIE 


TRANSFER ALL TO WRTRM 


KREKEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKRKKRKKKKRKKRKKRKKKKRKKRKKRKKRKKRKRKKKRKKKKKKKK 


AK WAREHOUSE ASSIGNMENT MODULE ees 
** ALL ISSUE DOCUMENTS ARE ASSIGNED A WAREHOUSE LOCATION. THOSE pos 
xk ISSUE DOCUMENTS IDENTIFIED AS WAREHOUSE REFUSALS ARE TAGGED AS we 
**X SUCH. BEARER WALKTHROUGH ISSUE DOCS ARE TAGGED AND ARE zk 
**X TRANSFERRED TO THE WAREHOUSE MODULE WITH A DELAY ASSIGNED BY a) 
**X LOCATION. ALL OTHER ISSUE DOCUMENTS ARE SENT TO THE STORAGE aK 


*kX OFFICE/STORAGE CONTROL MODULE. 
KAKKAKKKK KKK AK RAAKKR KKK AK KKK ARR AKARRAKKAKKAAKKKKE KAKRERKKAK RARER AKRRRKE 


* 
LOCAS 
* 


DESTE 


BWTAD 


ASSIGN 
TRANSFER 
ASSIGN 
TEST NE 


TEST NE 


EBSL_G 


TRANSFER 
ADVANCE 


TRANSFER 


2,FNSFTWO 
.VSNOTWR, , DESTE 
8,Kl 
P1,K5,BWTAD 


P1,K7,BWTAD 
PZ, hoo OPo 


,SCNTOQ 
FNSFTHSV 


FN, FTHTW 
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KX 


ASSIGN WAREHOUSE LOCATION TO P2 
SEND WAREHOUSE REFUSALS TO NEXT 
BLOCK, ALL OTHERS TO PEs 

TAG WAREHOUSE REFUSALS 


SEND ZIPG2Z BWT TO SWisape 
ALL OTHERS TO NEAT BLOCK 


SEND IPG) BWT TOseyiar 
ALL OTHERS 10 NEAT BEee. 


SEND PROV. REOS TO STORAGERGEae 
ALL OTHERS TO NEAT BLOCK 


TRANSFER ALL TO SCNTO 


DELAY TO SIMULATE BEARER 
TRANSPORTATION TO THE WAREHOUSE 


SENT ALL TO RESPECTIVE WAREHOUSE 


KAKKKKKKAKKKKKKKKKKKKKKAKKKKKKKKKKKKARKKKRKKKKKKRKKRKKKAKRKRRKKRRKKRAKRKAKKAKRRKA 


STORAGE CONTROL/STORAGE OFFICE Nos 
xk PROVISIONS ISSUE DOCUMENTS ENTER AT STOFQ, ALL OTHERS AT SCNTQ. ** 
*X ISSUE DOCUMENTS ARE MARKED, BURST AND SORTED BY LOCATION. ALL as 
xk ISSUE DOCUMENTS EXCEPT THOSE BOUND FOR YOKOHAMA COLD STORAGE ARE 2s 
kX SENT TO THE BIKE MESSENGER DELIVERY MODULE. YOKOHAMA ISSUE DOCS ** 


**X ARE SENT TO THE YOKOHAMA ISSUE DOCUMENT DELIVERY MODULE. ao 
KAKKAKAKKKKAKKAKA RK AKAAKKAK RRR AKAKAK AKA AK AKAKKAARKRAKAKKARRERRRRKKKAKKK A 


AX 


* 


AXKSTORAGE CONTROL SECT LONKXAAKAKAAKAKKAKARARKAKAKKAAKKKKAKAKKKKAAKARKKRKK 


SCNTO 
* 


* 


* 


SCNTL 
oONTT 


SenT A 
SCNTE 
SCNT 


* 


x 
SCTE 
x 


QUEUE 
TEST E 


TES Ee 
Test & 


LINK 
Weasel Ca 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
BNTER 
DEPART 
ADVANCE 
LEAVE 
Gest (Ee 


UNLINK 
TRENSEER 


OSCNT,3 
BVSLUNCH, KO, SCNTL 


BVSWORKH ,K1 ,SCNTT 
Resell, .KO ,oCNTE 


SONNE we el 
P1,K4,SCNTA 


3,K4 
OSCNT, 3 
DUTSC 


/SCNTL 

SCNT 

OSCNT ,3 

VSSCSOS 

SCNT 
BVSWORKH,K1,SCTE 


SCNTC,SCNTE,1,BACK 
,BIKEQ 


tH = 


SEND ALE TO SENTL DURING LUNCH, 
EESE NEXT BEOCK 

SEND ALL TO NEAT BLOCK DURING 
WORKING HOURS, ELSE SEND TO SCNIT 
SEND eAEL TORSCNTE OTP STORAGE IS 
NOT SEUiE, ESE bal BLOCK 
Pine sUSe ns CHATN SCNIC 
SEDetteE ND REOs TOC NEAT BLOCK, 
BLL OTHERS TO SCNTA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM OS CNT 

SEND HI PRI REOS TO DUTSC 

DUMMY 

SEND ALL TO SCNTL 


MARK,BURST,SORT ISSUE DOCS 

DURING WORKING HOURS SEND ALL TO 
NEI BLOCK, Ebok. OTScClE 

RELEASE ONE TRANSACTION FROM SCNTC 


SEND ALL TO BIKEQ 


AASTORAGE OFFICE SECT LONXXAKAAAAKAAKKKKAAKAKAKKAKAKKAAKKKAKKKKAAKKKAAKKKA 


STOFQ 
* 


* 


* 


SLOrL 
go lOFT 


SlTOPA 
SLOPE 
STOF 


SOTE 


QUEUE 
TEST E 


fEel 
12 SENS 


LINK 
Piola oe 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 
LEAVE 
Tool 


UNLINK 
Sah 


TRANSFER 


QOSTOF ,3 
BVSLUNCH, KO, STOFL 


BVSWORKH ,K1,STOFT 
Reolor KO, sTOFE 


SOR eure 
PE,Ke , SlOFA 


3,K5 

OSTOF ,3 

Dpageeye 

1 

, STOFL 

STOF 

OSTOF,3 

VSSCSOS 

STOF 

BVSWORKH, K1,SOTE 


STOFC,STOFE,1,BACK 
P2,K1,BIKEQ 


, DLVRT 
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SEND ALL TO STOFL DURING LUNCH, 
ELSGwiigal BLOCK 

SEND ALL TO NEAT BLOCK DURING 
WORI@ING OURS; ElobeoaiD  fG STOFT 
SEU en bo hO STORES Ee slTORAGE 15 
GT wmUitives BLSE NEAT eeLOcK 
ENC USL Chath talon’ 
SHES ele REOSelO EAT BLOCK, 
ALL eORRERS TO STOrA 

ASSIGN PROGRESS PARAMETER 
RELOVE FROM OS.0F 

SENUeHl PR REOS®lO DUIS 

DUMMY 

SEND ALL TO STOPL 


REMOVE PROM OSTOrR 
MARC BURSL SsORT ISSUE DOCS 


DURING WORKING HOURS SEND ALL TO 
Vie wer LOCh oe Lobe OoOLE 
RELEASE ONE TRANSACTION FROM STOFC 


SEND YOKOHAMA CS DOCS TO NEAT 
BLOCK SEND AEE, OLHEKS 10 BIKEO 


SEND ALL TO DLVRT 


KRAKKKKKAKARKRKKKKRKKAKRKKKARKKKKKRKKKKRRKKKRKKKKKKKKRKRKRRRKRKEKRRKRRKKKKKKKRREKKKK 


Sts YOKOHAMA ISSUE DOCUMENT DELIVERY EES 
*x* DELIVERY OF ISSUE DOCUMENTS BY PICKUP TRUCK IS SIMULATED SIN Siniome 
**X MODULE. ISSUE DOCS ARRIVING ARE PLACED ON USER CHAIN DLVRC WHICH * 
xX IS UNLINKED TO YMCSO WITH AN APPROPRIATE Tie SDELAy sa teossemen wa 
xk WORKDAYS. BECAUSE DURING ACTUAL OPERATIONS, HIGH PRIORITY [SSUsue 
**X DOCUMENTS ARRIVING AFTER 0830 ARE NOT DELAYED UNTIL THE NEXT DAY,** 
*X THOSE HIGH PRIORITY DOCUMENTS ARRIVING DURING THE WORKDAY AFTER Ws 
** 0830 ARE TRANSFERRED DIRECTLY TO YMCSO TO AVOID UNREARISILC —— 
*x*X DELAYS ON THE DLVRC USER CHAIN. HIGH PRIORITY ISSUE DOGUMEIMES oes 
**X ARRIVING AFTER WORKING HOURS OR ON WEEKENDS ARE TRANSFERRED TO° %*4 
xX THE DUTY SECTION MODULE. PICKUP DELIVERY OPERATION SCHEDULING Wome 
**k CONTROLLED BY THE PARTIONED SCHEDULE CONTROL SECTION. ss 
KAKKAKKAKAKKAKAAAKAKAARKK AK AK AKAA RARE RAKKAAKAAKAAKKAAKKAKKAKAKAKRAKAKKK RK 
* 

AKGCHEDULE CONTROL SECT IONXXXAKAAKAAKAKAAKAAAKKAAKARKARKKAAKKAKKRAKKAKKAKRR 


GENERATE 240077, 550 GENERATE CONTROL TRANSACTION TO 
x TRIGGER YOKOHAMA DELIVERY 
UNLINK DLVRC ,DLVRE , ALL, BVSWKDAY 


SEND ISSUE DOCS ON DELIVERSGE a 
CHAIN TO DLVRE 


n TERMINATE TERMINATE CONTROL TRANSACTION 


**OPERATIONS SECT IONAKAKAKARARARARAAKAKKARARAKKAKARRARKKRAKRARKKRAKAKR 


Ob OF 


DLVRT TEST G P1,K3,DLVRQ SEND LOW PRI ISSUE DOCS TO DLVRQ, 
x ALL OTHERS TO NERT BLOG 
TEST E BVSOPEN,K1,DLVTR IF OUTSIDE OF DEPOT WORKING HOURS, 
* SEND TO DLVTIR, ELSE NEXT Bl@e. 
TiS ac VSTINE ,KO0850 ,DLVRQ IF AFTER DAILY RUN, SEND TO NEXT 
x BLOCK, ELSE DLVRQ 
? TRANSFER ,YMCSQ TRANSFER ALL TO YMCSQ 
DLVTR ASSIGN 3,K6 ASSIGN PROGRESS PARAMETER 
; TRANSFER ,DUTSC SEND ALL TO DUTSC 
DLVRQ QUEUE QDLVR,3 ENTER QUEUE FOR REQ DELIVERY 
i TO YOKOHAMA CS 
_DLVRL LINK DLVRC,1PH WAIT ON USER CHAIN DLVRC 
DLVRE ENTER DLVR 
DEPART ODLVR,3 DEPART QUEUE 
DLVR ADVANCE 150,50 DELIVERY TO YOKOHAMA 
LEAVE DLVR 
TRANSFER ,YMCSQ TRANSFER ALL TO YOKOHAMA COLD 
x STORAGE QUEUE 
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AKKAKKAKAKAKA KKK ARARAKAKAKAAAAKKKAKKAKAK AAR RAR AR RRR EKA RAKA AKA AKAKAKAR AKA 


BeGvGLE MESSENGER SDEEIVERY es 
* THIS MODULE DELIVERS ISSUE DOCUMENTS TO WAREHOUSE LOCATIONS BY aK 
* BICYCLE MESSENGER AT 0900,1100,1345 AND 1515 ON WORKDAYS. HIGH a 
* PRIORITY REQS ARRIVING DURING WORKING HOURS AFTER THE LAST RUN ~K 


* 


* ARE TRANSFERRED TO THE WAREHOUSE MODULE DIRECTLY TO SIMULATE os 
* DELIVERY BY OFFICE PERSONNEL IN ACCORDANCE WITH ACTUAL Nas 
* PROCEDURES. THE SCHEDULE CONTROL SECTION IS PARTIONED IN THE ee 


aor HALE OF THE MODULE. 
KAKAKKKKKKKAKKKAAAKKAAKKAKKAKKAKAKKAAKKAKAKAKKKKAKAKAKAKAKKKKKKAAKKAKAKRK KE 


AXSCHEDULE CONTROL SECTIONA XA XXAAKAKKAKARKAKARKARARKKKKAKKARKKAAKAKKAKKKAKKKARK 
* 


* 
* 


a A OF 


* 


GENERATE 


UNLINK 


TERMINATE 


Zo 


GENERATE CONTROL TRANSACTION TO 
TRIGGER PRINTER EVERY 15 MIN 


Bue  /SLAkE ,ALL, BVSDIINE 


SEND ALL ISSUE DOCS ON USER CHAIN 
BIKEC TO BIKEQ 


TERMINATE CONTROL TRANSACTION 


**OPERATIONS SECT IONAAAAAAAKAKAAAAAAKAKAKAKKAKAAKAKKAAKAK KA KAKRKAAK KARA AKA 


* 


* 


* 
* 


BIKEL 
x 


BIKEQ QUEUE 
TEST 


BLKIR 


BIKEE 
BIKE 


GE 
PEod GC 
TESt Lb 


DEPART 
ADVANCE 
TRANSFER 


DEPART 
ASSIGN 
TRANSFER 


LINK 


ENTER 
DEPART 
ADVANCE 
LEAVE 


QBIKE,3 
P1,K4,BIKEL 


VSTIME ,K1525, BIKEL 
VSTIME ,K1676,BIKTR 
OBIKE,3 

FNSFTHSV 

/WHTR 

OBIKE,3 

3,K7 

‘Dumse 

BIKEC,1PH 

BIKE 

OBIKE, 3 


ENSFTHSX 
BIKE 


qs: 


SoUPeLOW PRE ReEOs TO BIKEL, 
ALL OGRERS TO @NExT BLOCK 

LER EPORESLAST MESSENGER RUN, SEND 
Abe lOeSUKEL, ELSE Neal BLOCK 

TE SOURCING WORKING HOURS SEND TO 
NEXT -BLOG ee ELSE BSIKIR 


OFFICE VPERSONNEL DELIVER 
SENDA PRI OREOSslOeynhik 


ASSIGN PROGRESS PARAMETER 
SolReaee at REQOS TOeDUTSC 


LINK ALL ISSUE DOCUMENTS AWAITING 
TRANSPORTATION TO BIKEC 


DELIVER losUE DOCS 10 WAREHOUSES 


AARKKAKAKKKAAKKKAKKKAKKKAAKRKKKKAKKAKAAKKKAKKAKKKKKAKKAKKAAKKKKKKKKKKKKKAKRKAKKKAK 


WAREHOUSES 


AX 


** ISSUE DOCUMENTS ARE SENT TO THE WAREHOUSE INDICATED BY P2. go 
** PICKING, STAGING AND SHIPMENT PREPARATION (PROVISIONS WAREHOUSES ** 
** ONLY) FUNCTIONS ARE SIMULATED. WAREHOUSE REFUSALS ARE TRANS FERRED** 


** TO THE DEMAND EXCEPTION MODULE FOR PROCESSING. BWI AND QUICK * 

** PICK ISSUES ARE TRANSFERRED TO TERMINATION AS WELL AS ISSUES an 
** MADE AVAILABLE FOR SHIPMENT DIRECTLY FROM PROVISIONS WAREHOUSES. ** 
xX ISSUES FROM YOKOSUKA COLD STORAGE AND B-47 REQUIRING PACKING Be 
**X OR SHIPMENT FROM THE FREIGHT TERMINAL ARE TRANSFERRED TO THE | 


**X PROVISIONS TRACTOR TRAIN MODULE. ALL OTHER ISSUES FROM GENERAL ae 
** STORAGE LOCATIONS ARE SENT TO THE TRACTOR TRAIN DELIVERY MODULE. ** 


xX WAREHOUSE SUBMODULES ARE PARTIONED AND LABELED. ye 
KAEAKAKAAKKKKAKKAAKAKKKKAAKKKAKKKAAKAKAKKKAKKARAKKKKARKAKKARKAAKAKKAARKKKAAAKKKRK 


x 
WHTR 
x 


* 


TRANSFER 


ENE 


TRANSFER ISSUE DOCS TO STOREGa 
LOCATION 


*YOKOHAMA COLD STORAGE XAAAAAKKAAKAKAKKKAKAKAAKKRKAKKAKAKKAAKARAARRAKKRKAKER 


YMCSO 


* 


* 


YMESE 
lest 


YMCSA 
YHCSE 
YMCS 


QUEUE 
TEST E 


tESteo 
LES oe 


LINK 
TESt Ges 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 
LEAVE 
Tho. -& 


UNLINK 
TEST NE 


TRANSFER 


OYMCS ,3 
BVSLUNCH, KO, YMCSL 


BVSWORKH, KI yuest 
Rov MGs KO, eos 


pa yles eye ilels| 
P1,K4,YMCSA 


3,K8 
OYMCS ,3 
/DUTSC 


1 

/YMCSL 

YMCS 

OYMCS ,3 

VSYMCSS 

YMCS 
BVSWORKH,K1,YMTE 
YMCSC, YMCSE,1,BACK 


Poy DEE ao 


Ray sae 
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SEND ALL TO YMCSL DURING TOTS 
ELSE NEAT SBECGK 

SEND ALL TO NEAT BLOCK DURB TG 
WORKING HOURS, ELSE SEND TOsii@ss 
SEND ALL TO YMCSE IF STORAGHREs 
NOT FULL, ELSE NEAT Blues. 

LINK TO USER CHAIN YHCSC 

SEND HI PRI REOS TO NEAT BEGG 
ALL OTHERS TO YMCSA 

ASSIGN PROGRESS PARSHEIER 
REMOVE FROM OYMCS 

SEND HI PRI RE@S TOepUTse 

DUNMHY 

SEND ALL TO YMCSL 


PICK, PREPARE FOR SHIP AND Si26e 
DURING WORKING HOURS SEND ALL TO 
NEXT BLOCK, ELSE TOgeaiiae 

RELEASE ONE TRANSACTION FROM Wiiese 


SEND WAREHOUSE REBUSALS 16 
EXCEPTION HANDLING 


TERMINATE REQS AVAILABLE FOR 
SHEP rea 


KKYOKOSUKA COLD STORAGEXAAAAKAAKAKAAKAAKKAKKKKAKAKKKRRAAKAKKKAKKKKRKAAKKK KK 


YKCSO 
* 


* 


* 


YKCSL 
tf KOst 


MKESA 
YKCSE 
CS 


+ 


Ot OF 


QUEUE 
TEST E 


AWasyal 5 
TPE Su) 3B 


LINK 
TE SiGe 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 
LEAVE 

iE oie 


UNLINK 
TESt ANG 


TESTE 


ASSIGN 
ASSIGN 
TESt NE 


TRANSFER 


OYKCS ,3 
BVSLUNCH, KO , YKCSL 


BVSWORKHK1 , YKEsT 
RS VK@s7 AORekCSE 


VCS Cai 
P1,K4,YKCSA 


3,K9 

OYKCS ,3 

, DUTSC 

/YKCSL 

YKCS 

QYKCS ,3 

VSYKCSS 

YKCS 
BVSWORKH,K1,YKTE 
YKCSC,YKCSE,1,BACK 


P8,K1,DEEXO 
BVSBEAR , KO, TERM 


4,FNSFFOUR 
5, VSYKCSW 
P4,K1,TERM 


,PTRNO 
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SEND ALL TO YKCSL DURING LUNCH, 
ELSE NEXT BLOCK 

SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO YMCST 
SEND ALL TO YKCSE IF STORAGE IS 
NOT FULL, ELSE NEXT BLOCK 

LINK TO USER CHAIN YKCSC 

SEND HI PRI REQS TO NEXT BLOCK, 
ALL OTHERS TO YKCSA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM QYKCS 

SEND HI PRI REQS TO DUTSC 

DUMMY 

SEND ALL TO YKCSL 


PICK AND STAGE MATERIAL 

DURING WORKING HOURS SEND ALL TO 
Nie iOC Ky th bok nO rile 

RELEASE ONE TRANSACTION FROM YKCSC 


SEND WAREHOUSE REFUSALS TO 
EXCEPTION HANDLING 


SEND BEARER ISSUES TO TERM, 
ALL OTHERS TO NEAT BLOCK 


BSSlGNTTSsvE DESTINATIONS TO P4 
Beet che loovl, weiGrt 

SED loo UES FOR PACKING OR FREIGHT 
TERMINAL SECTION TO NEXT BEOCK, 
ALL OTHERS TO TERM 


TRANSFER ALL TO PTRNOQ 


KKB-47 (DRY PROVISIONS ) XAXARARARAKARAKARARARARARARARK AK RARK AK RAAK AK AR ARK 
D 


DRYWO 
* 


x 


* 


DRYWL 
DRYWT 


DRYWA 
DRYWE 
DRYW 


A OO OOF 


QUEUE 
TEST E 
TEST E 


Teoaee 


LINK 
TES Ge 


ASSIGN 
DEE ae 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 
LEAVE 
TES aE 


UNLINK 
feo Te 


Teo bet 


ASSIGN 
ASSIGN 
SES ANE 


TRANSFER 


S: 
BVSLUNCH , KO, DRYWL 
BVSWORKH ,K1 , DRYWT 
RSDRYW,KO,DRYWE 


DRYWC En 
P1,K4,DRYWA 


3,K10 

QDRYW,3 

,DUTSC 

,DRYWL 

DRYW 

QODRYW, 3 

VSDRYWS 

DRYW 
BVSWORKH , Kl , DRYT 
DRYWC,DRYWE,1,BACK 


P8,K1,DEEXQ 
BVSBEAR, KO, TERM 


4,FNSFFIVE 
5, VSDRYWW 
P4,K1,TERM 


,PTRNQ 
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SEND ALL TO DRYWL DURING LUNCH, 
ELSE NES Ge BLOG. 

SEND ALL TO NEAT BLOCK DURING 
WORKING HOURS, ELSE SEND TOSDRS 
SEND ALL TO DRYWE IF STORAGCEM@I: 
NOT FULL, ELSE NEATSSEGEG. 

LINK TO USER CHAIN DRYWC 

SEND HI PRI REQS TO NEAT SBEGCGe 
ALL OTHERS TO DRYWA 

ASSIGN PROGRESS PARAMETER 
RENOVE FROM QDRYW 

SEND HI PRI REQSmeepU Se 

DUMMY 

SEND ALL TO DRYWL 


PICK AND STAGE MATERIAL 

DURING WORKING HOURS SEND ALL TO 
NEAT BLOCK, ELSE ie girs 

RELEASE ONE TRANSACTION FROMSDR Ie 


SEND WAREHOUSE REFUSAUCSE ae 
EXCEPTION HANDLING 


SEND BEARER ISSUES TO TERM aie 
OTHERS TO NEAT Beck 


ASSIGN ISSUE DESTINATION 

ASSIGN ISSUE WEIGHT 

SEND ISSUES FOR PACKING OR FREGaas 
TERMINAL SECTION IO NEXT BEGGES 
ALL OTHERS 10> 7ERU 


TRANSFER ALL TO PIRNQ 





AA WAREHOUSE AREA (A-19)A&AXAAAAKARAARKARKAKARKARAAKARAARAARKAK KAA KAKA RKARKA 


AWHEQ QUEUE 
TEST E 


TEST E 
neo los 
* 


AWHEL LINK 
AWHET ele Ge 


ASSIGN 
DEPART 
TRANSFER 
AWHEA ADVANCE 
TRANSFER 
AWHEE ENTER 
DEPART 
AWHE ADVANCE 
LEAVE 
TEST E 


UNLINK 
TEST NE 


* 


* 


AWHT 


TBot 


+ 


ASSIGN 
ASSIGN 


TES. G 


+ 


+ + 


TEST GE 


+ 


ASSIGN 
a TRANSFER 


AQUE QUEUE 
,ALINK LINK 


HE.o 
BVSLUNCH , KO , AWHEL 
BVSWORKH, K1 , AWHET 
RSAWHE , KO , AWHEE 


DWE Ctra 
P1,K4,AWHEA 


3,K11 

QAWHE , 3 

, DUTSC 

/ AWHEL 

AWHE 

OAWHE , 3 

VSAWHES 

AWHE 
BVSWORKH ,K1, AWHT 
AWHEC, AWHEE,1,BACK 


P8,K1,DEEXO 
BVSBEAR,KO, TERM 
4, FNSFSIX 

5, VSAWHEW 

VSTIME ,1450,AQUE 


P1,K4,AQUE 


Ce oy 
FOULS 


QBTRN, 3 
ACH,1PH 
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SEND ALL TO AWHEL DURING LUNCH, 
ELSE NEXT BLOCK 

SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO AWHET 
SEND ALL TO AWHEE IF STORAGE IS 
NOieC ULL Shoe NEAT BLOCK 

LINK TO USER CHAIN AWHEC 
Sheik ie ReOom LO NEAT BLOCK, 
ALL OTHERS TO AWHEA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM QAWHE 

SEDGE PRI Reese tO DUISC 

DUMMY 

SEND ALL TO AWHEL 


PICK AND BIN MATERIAL 


DURING WORKING HOURS SEND ALL TO 
NEXT BLOCK ELSE TO CAWAT. 
RELEASE ONE TRANSACTION FROM AWHEC 


SEND WAREHOUSE REFUSALS TO 
EACEPTION HANDLING 


SEND BEARER ISSUES TO TERM, ALL 
OTHERS TO NEXT BLOCK 


ASSIGN ISSUE DESTINATION 
Ros iGhelssvk WEIGHT 


IF LAST TRACTOR TRAIN OF DAY HAS 
DEPARTED, SEND TO NEXT BLOCK, ELSE 
AQUE 

SEND HI PRI REQS TO NEXT BLOCK, 
ALL OTHERS TO AQUE 


ASSIGN PROGRESS PARAMETER 
TRANSFER ALL TO DUTSC 


PLACE TRANSACTIONS ON A USER CHAIN 
AWAITING ON-BASE TRANSPORTATION 


*AKB WAREHOUSE AREA (B- = 34, B-45 , B-46 ) KAAKARAKAKAKAARAKARARA RA KARR ARK RAR AR AR 


BWHEQ 
* 


* 


* 


BWHEL 
BWHET 


BWHEA 
BWHEE 
BWHE 


BWHT 


ma 
BOQUE 


QUEUE 
TEST E 


TEST ee 
Jt Sha 


LINK 
TES. GE 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 
LEAVE 
Tioae 2 
UNLINK 


Tost Ne 
TROL 2 
ASSIGN 
ASSIGN 
Look 7G 


iio & «Ge 


ASSIGN 
TRANSFER 
QUEUE 


 PLINK LINK 


Ss 


BUSLUNCH, KO, BWHEL 
BVSWORKH , K1 , BWHET 
RSBWHE , KO, BWHEE 


BHHEC <b 
P1,K4,BWHEA 


3,K12 

OBWHE , 3 

,DUTSC 

,BWHEL 

BWHE 

OBWHE , 3 

VSBWHES 

BWHE 
BVSWORKH, Kl , BWHT 
BWHEC , BWHEE, 1,BACK 


P8,K1,DEEXO 
BVSBEAR, KO, TERM 
4,FNSFSEVE 

5, VSBWHEW 
VSTIME , 1433, BQUE 


P1,K4,BQUE 


SP KLS 
,vulSc 


OBTRN ,3 
BCH,1PH 
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SEND ALL TO BWHEL DURING LUNCH, 
ELSE SNEXT BLOG 

SEND ALL TO NEAT BLOCK DURING 
WORKING HOURS, ELSE SEND TO BWHET 
SEND ALL TO BWHEE IF STORAGE Si: 
NOT FULL, ELSE NEADRErCEe 

LINK TO USER CHAIN Gea 

SEND HI PRI REOS TO NEXPSEEeae 
ALL OTHERS TO BWHEA 

ASSIGN PROGRESS PARAMETER 
REHOVE FROM OBVHE 

SEND HI PRI ReOs@eeepULSe 

DUMMY 

SEND ALL TO BWHEL 


PICK AND STAGE Aten iA 


DURING WORKING HOURS SEND ALL TO 
NEAT BLOCK, ELSES TORE ng 
RELEASE ONE TRANSACTION FROM BWHEC 


SEND WAREHOUSE REFUSALS TO 
EXCEPTION HANDLING 


SEND BEARER ISSUES TO) THRhig 
OTHERS 70 NEXIT Bue 


ASSIGN LSS UE V0ES PENA rot 
ASSIGN ISSUE” WEIGH, 


IF LAST TRACTOR TRAIN OF DAY HAS 
DEPARTED, SEND TO NEXT BLOCK, ELSE 
BOUE 

SEND HI PRI REQS TO NEXT BLOCK, 
ALL OTHERS TO BOQUE 


ASSIGN PROGRESS PARAMETER 
TRANSFER ALL JO.Eeioe 


ALL 


PLACE TRANSACTIONS ON A USER CHa 
AWAITING ON-BASE TRANSPORTATION 


ARP am] 5 TAAKKKKKAAKKKKKKAKKKKKKKKKKKKKKKKKKKKKKKAKKKKKKKKRKKKKKKRKKKRKRKKRKKKKKRKKK 


MAINO 
* 


* 


* 


MAINL 
MAINT 


MAINA 
MAINE 
MAIN 


TMAIN 


tae At 


+ 


* 
MQUE 


QUEUE 
TEST E 


IA SIb ye 
eo le 


LINK 
TEST WGe 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
BEEART 
ADVANCE 
LEAVE 
Test E 
UNLINK 


TEST NE 
TEST ee 
ASSIGN 
ASSIGN 
TES! G 


TES! GE 


ASSIGN 
TRANSFER 
QUEUE 


fILINK LINK 


OMAIN ,3 
BVSLUNCH , KO ,MAINL 


BVSWORKH ,K1 , MAINT 
RSMAIN ,KO,MAINE 


MAINC,1iPH 
P1,K4,MAINA 


3,K13 

QMAIN,3 

jo TESS 

/MAINL 

MAIN 

QMAIN,3. 

VSMAINS 

MAIN 
BVSWORKH,K1 , TMAIN 
MAINC ,MAINE,1,BACK 


P8,K1,DEEXQ 
BVSBEAR ,KO, TERM 
4, FNSFEIGH 

5, VSMAINW 
VSTIME , 1410 ,MQUE 


P1,K4,MQUE 


SLA be) 
AD URES 


QATRN , 3 
NCH, 1PH 
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SEND ALL TO MAINL DURING LUNCH, 
ELOESNEAT BLOCK 

SEND ALL TO NEXT BLOCK DURING 
WORM@ING HOURS, ELSE SEND TO MAINT 
SEND ALL TO MAINE IF STORAGE IS 
NGRewUii Ebon wien l  BEGCK 

LINK TO USER CHAIN MAINC 
Seven ee RiekeOo LO NEAT BLOCK, 
ALL OTHERS TO MAINA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM OMAIN 

SENDER eek. REGSete DUTSC 

DUMMY 

SEND ALL TO MAINL 


PICK AND STAGE MATERIAL 


DURING WORKING HOURS SEND ALL TO 
NESE BLOCK, EESE, TO TMAIN 
RELEASE ONE TRANSACTION FROM MAINC 


SEND WAREHOUSE REFUSALS TO 
EXCEPTION HANDLING 


SEND BEARER ISSUES TO TERM, ALL 
OTHERS (OC NEXT VBEOGK 


ASSIGN ISSUE DESTINATION 
ASSIGN ISSUE WEIGHT 


IF LAST TRACTOR TRAIN OF DAY HAS 
DEPARTED, SEND TO NEXT BLOCK, ELSE 
MOUE 
SEND HI PRI REOS TO NEXT BLOCK, 
ALL OTHERS TO MQUE 


ASSIGN PROGRESS PARAMETER 
TRANSFER ALL TO DUTSC 


PLACE TRANSACTIONS ON A USER CHAIN 
AWAITING ON-BASE TRANSPORTATION 


AAP HERE OBOE AREA (F- -8 - F- — 14) RAKAAKAKAAKAAKKKAAKRKKAKKKKAKKKRAKKRKKAKKRAKKA 


FWHEQ 
* 


* 


* 


FWHEL 
WHET 


FWHEA 
FWHEE 
FWHE 


FWHT 


FQUE 
_FLINK 


QUEUE 
ST 


eS 
TES? 


LINK 
TESa, Cs 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEE ak 
ADVANCE 
LEAVE 
TES o 
UNLINK 


TEST NE 
Toot. B 


ASSIGN 
ASSIGN 
DEST G 


TEol GE 


ASSIGN 
TRANSFER 


QUEUE 
LINK 


QFWHE , 3 

BVSLUNCH, KO, FWHEL 
BVSWORKH, Kl , FWHET 
RSFWHE , KO, FWHEE 


FWHE Ceo 
P1,K4,FWHEA 


3,K14 


QFWHE , 3 
DUTSC 


BVSWORKH , Kl, FWHT 
FWHEC , FWHEE ,1,BACK 
P8,K1,DEEXQ 


BVSBEAR,KO,TERM 


4,FNSFNINE 
5, VSFWHEW 
VSTIME ,1410, FQUE 


P1,K4,FOQUE 


B77 1Z20 
ra DIV BESTE 


OATRN, 3 
FCH, 1PH 
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SEND ALL TO FWHEL DURING LUNCH, 
ELSE NEXT BLOG 

SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO Ura 
SEND ALL TO FWHEE IF STORAGE ST 
NOT FULL, ELSE NEATSEroe. 

LINK TO USER CHATNSR Ee 

SEND HI PRI REOQsS TO NEAT SECeee 
ALL OTHERS TO FWHEA 

ASSIGN PROGRESS Paka iter 
REMOVE FROM OFWaE 

SEND Hi PRI REGS» 1CGspGiee 

BIC ube 

SEND ALL TO FWHEL 


PICK AND STAGE MATERIAL 

DURING WORKING HOURS SEND ALL TO 
NEAT BLOCK, ELSE TO FWHT 

RELEASE ONE TRANSACTION FROM FWHEC 


SEND WAREHOUSE REFUSALS TO 
EACEPTION HANDLING 


SEND BEARER ISSUES 370 IER 
OTHERS TO NEAT  BEOGK 


ASSIGN ISSUE DESTINATION 

ASSIGN ISSUE WEIGHT 

IF LAST TRACTOR TRAIN OF DAY HAS 
DEPARTED, SEND TO NEXT BLOCK, ELSE 
FOQUE 

SEND HI PRI REOS TO NEAT BLOCK, 
ALL OTHERS TO FQUE 

ASSIGN PROGRESS PARAMETER 


TRANSFER ALL TO DUTSC 


ALL 


PLACE TRANSACTIONS ON A USERWGHeeae 
AWAITING ON-BASE TRANSPORTATION 


KJ WAREHOUSE AREA (3 11,J-12 AND GAS, LUMBER AND DRUM YARDS) ***x*xxxxAKK 
IW 


JWHEQ QUEUE 
TEST E 


ES le 
Teor E 
* 


JWHEL LINK 
WHET TEST GE 


ASSIGN 
DEPART 
TRANSFER 
JWHEA ADVANCE 
TRANSFER 
JWHEE ENTER 
DEPART 
JWHE ADVANCE 
LEAVE 
TEs £ 


UNLINK 
TES) ne 


* 


* 


TES Dae 


ASSIGN 
ASSIGN 
Was By 


TES dG 


ASSIGN 
TRANSFER 


JOQUE QUEUE 
 JEINK LINK 


BVSLUNCH , KO , JWHEL 
BVSWORKH ,K1 , JWHET 
RSJWHE , KO , JWHEE 


JNREC, LP 
Pl ,K4,JWHEA 


3,K15 

QJWHE , 3 

'DUTSC 

1 

, WHEL 

JWHE 

QJWHE ,3 

VSJWHES 

JWH 

BVSHORKH, K1 , JNHT 
JWHEC , JWHEE,1,BACK 


P8,K1,DEEXQ 
BVSBEAR , KO, TERM 


4,FNSFTEN 
5 ,VSIWHEW 
VSTIME,1410,JQUE 


P1,K4,JQUE 


3 Ze. 
pOULSC 


QBTRN , 3 
JCH,1PH 
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SEND ALL TO JWHEL DURING LUNCH, 
ELSE NEXT BLOCK 

SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO JWHET 
SEND ALL TO JWHEE IF STORAGE IS 
NOT FULL, ELSE NEXT BLOCK 

LINK TO USER CHAIN JWHEC 

SEND HI PRI REQS TO NEXT BLOCK, 
ALL OTHERS TO JWHEA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM QUWHE 

SEND HI PRI REQS TO DUTSC 

DUMMY 

SEND ALL TO JWHEL 


PICK AND STAGE MATERIAL 

DURING WORKING HOURS SEND ALL TO 
NEI ELOCK,. ELSE 10 UWhT 

RELEASE ONE TRANSACTION FROM JWHEC 


SEND WAREHOUSE REFUSALS TO 
EXCEPTION HANDLING 


SEND BEARER ISSUES TO TERM, ALL 
OTHERS fO NEAT BLOCK 


ASSIGN ISSUE DESTINATION 
ASSIGN ISSUE WEIGHT 

IF LAST TRACTOR TRAIN OF DAY HAS 
DEPARTED, SEND TO NEXT BLOCK, ELSE 
JOUE 

SEND HI PRI REOS TO NEXT BLOCK, 
ALL OTHERS TO JQUE 

ASSIGN PROGRESS PARAMETER 


TRANSFER ALL TO DUTSC 


PLACE TRANSACTIONS ON A USER CHAIN 
AWAITING ON-BASE TRANSPORTATION 


KAKKKAKKAKKKKKAKKAKKAKKAKAKKRKKAKAKAAKAKAKAKAAKKAKAAAKAKAAKKARKAAKAKAKKKKK 
-PROVISIONS TRACTOR TRAIN DELIVERY nA 


* 


* IN ACTUAL NSD YOKOSUKA OPERATIONS, 


SPECIAL TRACTOR TRAIN RUNS as 


* ARE SCHEDULED TO MEET OPERATIONAL REQUIREMENTS OF THE 
* REQUISITIONER. THESE SPECIAL RUNS ARE TYPICALLY SCHEDULED AFTER ** 
* NORMALLY SCHEDULED RUNS ARE COMPLETED. THOUGH THE SCHEDULE IS NOT** 


* FIXED, 


IN THE INTEREST OF MAINTAINING ACCURATE THROUGHPUT STAise 


+ 
+ 


* BR PROVISIONS TRACTOR TRAIN IS SCHEDULED FOR 1600 EACH DAY, WITH ** 
* A SECOND RUN AT USER DISCRETION. ALL HIGH PRIORITY focUroumen 7% 
* ARRIVE AFTER 1530 ARE ROUTED TO THE DUTY SECTION MODULE. THE ees 
* PROVISIONS TRACTOR TRAIN SCHEDULE CONTROL SECTION IS PARTIONED RX 


AT THE TOP OF THE MODUEE. 
KAKKKKAKKAKKKKKKKKARKKKAKKKKRKAKAKKRKAKAKARKKKKARARARAKKAKKARKAKKKKKKKKKKKKK 


AK 


XXSCHEDULE CONTROL SECTIONXAAKAAKAKKAAKKRAKRKKKKKKKARRAKRKKKKRARKRKRRKRRARKKKKR 


* 
* 


* 


A mA 


a ob oe A 


* 


* 


SEELE 


LOADP 


GENERATE 


TEST NE 


TERMINATE 


SeEiT 


ADVANCE 
TEST “Gb 


TERMINATE 


UNLINK 


2400, ,1600 


BVSWKDAY ,K1,SPLTP 


1,LOADP 


1 


PTRNC,PTRNT ,ALL, BACK 


SAVEVALUE PNUM+,1,XF 


TERMINATE 


0 
VSPWGHT , VSPXTRA, LOADP 


GENERATE CONTROL TRANSACTION 
REPRESENTING DAILY TRACTOR 

TRAIN FOR PROVISIONS AT 1600 

SEND TRAIN TO SPLIP IF WORRPA 
ELSE NEAT BLOCK 

TERMINATE CONTROL TRANSACTION 
SPLIT CONTROL TRANSACTION? Sona 
ONE COPY TO NEXT BLOCK AND VO}isaie@ 
LOADP 

DUMMY ADVANCE TO SEPARATE TRAINS 


IF THE ESTIMATED WEIGH I Re 
ISSUES WAITING FOR THE PURI 
EXCEEDS PATRA, SEND TO LOADE? 
ELSE NEAT BLOCK 

TERMINATE CONTROL TRANSACTION 


UNLINK ALL TRANSACTIONS FROM PIRNC 
TO PIRI 

COUNT SE TRNERUNS 

TERMINATE CONTROL TRANSACTION 


**OPERATIONS SECTIONAAAAAKAAAKKAAKARAKKRAKKRAAKRRAKKRAKRRAKRRAKRRR ARR 


PLINK 
* 


a 


PTRNOQ 


PQUE 


PTRNT 


PTRNE 


TEST os 


TES! Gg 


ASSIGN 
TRANSFER 


QUEUE 
LINK 


TEST 4 


TEST LE 


ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 
LEAVE 
TRANSFER 


VormMe,, 1610,PQUE 


P1,K4,PQUE 


8) Kis 
pOUISE 


OPTRN,3 
PTRNC,1PH 


RSPTRN,P5,PTRNE 


Pay Ko pe Re 


1 

,PLINK 
PTRN, PHS 
OPTRN, 3 
8 


PERNT Pus 
Pe ais dlig ick 
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IF LAST TRACTOR TRAIN OF DAY HAS 
DEPARTED, SEND TO NEXT BLOCK, ELSE 
POUE 

SEND HI PRI REQS TO NEXT BLOCK, 
ALL OTHERS TO POQUE 


ASSIGN PROGRESS PARAMETER 
TRANSFER ALL TO DUTSC 


PLACE TRANSACTIONS ON A USER CHAIN 
WAITING ON-BASE TRANSPORTATION 

IF THERE IS SUFFICIENT REMAINING 
CAPACITY IN PIRN SEND TO PrRES 
ELSE NEAT BLOCK 

SEND HI PRI ISSUES TO PIRNE Aes 
OTHERS TO NEAT BLOCK 

DUMMY ADVANCE 

TRANSFER ALL BACK TO PLINK 


TRANSPORTATION DELAY TO J-39 
TRANSFER ALL TO FRITE 


KRKKAKKKKKRKKKRKKKRKRREKRKRRRKEKRKKRRKRKRKKRRRRRRERRKRKRRKRRRRKRRKRERKRKRRRRRKEKRRRKRKRREKKEI 


TRACTOR TRAIN DELIVERY aes 


* CONTROL TRANSACTIONS REPRESENTING NSD-OPERATED TRACTOR TRAINS a 
* ARE GENERATED AT 0815,1015,1300,1400. ON WORKDAYS, THE ao 
* TRANSACTIONS ARE ROUTED TO UNLINK MATERIAL TRANSACTIONS WAITING ** 
* ON THE VARIOUS WAREHOUSE USER CHAINS. MATERIAL TRANSACTIONS ARE ** 
* LINKED TO THE ATRNC OR BTRNC, AS APPROPRIATE, TO THE CAPACITY OF ** 
* THE RESPECTIVE TRAINS REMAINING AT EACH STOP. TRANSACTIONS ARE KK 
* THEN UNLINKED AND MATERIAL REQUISITIONED BY SRF OR PWC IS SENT TO** 
* TERMINATION TO SIMULATE DELIVERY. ALL OTHER ISSUES ARE UNLINKED ** 


* TO THE FREIGHT TERMINAL MODULE. HIGH PRIORITY TRANSACTIONS THAT ** 
* MISS THE LAST SCHEDULED TRAIN ARE SENT TO THE DUTY SECTION ase 
* MODULE. AT USER DISCRETION, AN ADDITIONAL TRAIN MAY BE RUN ON es 
* EACH ROUTE AT 1500 TO REDUCE BACKLOG. THE TRACTOR TRAIN SCHEDULE ** 
* CONTROL SECTION IS PARTIONED AT THE TOP OF THE MODULE. aK 


KREKKRKKKKKRKKRKKRKKKEKRKRKRKRKRKRKKRERKKRKKRKKRKRKRKRKERERRKRRKARKKRRRKRRRRRKRKKRKKKRKKRKKRKRKAKRKK 


* 


AKSCHEDULE CONTROL SECTIONX&XXAAAAAKAAKAARKKAAAKAAKAKKAKARKKAKAKARKRAKKKE 
k 


* 


ae a a a oe ee. 


+ 


GENERATE 
TRANSFER 
GENERATE 
TRANSFER 
GENERATE 
TRANSFER 
GENERATE 
TRANSFER 
GENERATE 
LES iE 


Ssrbit 
BES, aL 


TERMINATE 
fetes IEST L 


TERMINATE 
TRAIN TEST NE 


TERM TERMINATE 


* 
* 


LOAD SPLIT 


2400, ,825 GENERATE CONTROL TRANSACTION 
REPRESENTING 0815 TRAINS 

, LRAIN SEND TO WAREHOUSES ON ROUTE 

2400, ,1025 GENERATE CONTROL TRANSACTION 
REPRESENTING 1015 TRAINS 

, TRAIN SEND TO WAREHOUSES ON ROUTE 

2400, , 1300 GENERATE CONTROL TRANSACTION 
REPRESENTING 1300 TRAINS 

, CRAIN SEND TO WAREHOUSES ON ROUTE 

2400, , 1400 GENERATE CONTROL TRANSACTION 
REPRESENTING 1400 TRAINS 

AUR SIL SEND TO WAREHOUSES ON ROUTE 

2400, ,1500 GENERATE CONTROL TRANSACTION 


REPRESENTING 1500 TRAINS 
BVSWKDAY ,K1,TTTRM OUSVORMDAYS, SENDeio NEXT BLOCK 
1, LATEB SPLIT CONTROL TRANSACTION 
VSAWGHT , VSAXTRA, LOADA 

[PbS i TiATE DaVEeGHT OF 

PSSOUES WAL LING FOReInE ATRN 

EACEEDS AATRA, SEND TO LOADA, 

ELSE NEAL BLOCK 

TERMINATE CONTROL TRANSACTION 


VSBWGHT , VSBXTRA , LOADB 
PP otne sot AlED WEIGHT OF 
ISSUES WAITING FOR THE BTRN 
BACKEDS BATRA, SEND IO LOADB, 
ELoe NEAT BLOCK 
TERMINATE CONTROL TRANSACTION 


BVSWKDAY , K1 , LOAD SEND TRAIN TO LOAD IF WORKDAY 
TERMINATE CONTROL TRANSACTION 

1, LOADB SPLIT CONTROL TRANSACTION, SEND 
oan Cory lO NEAT EUOck Ab Olek 10 
LOADB 
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**LOADING SECTION KEEKKKKKEKKEKKRRKRKKRKRKEKKEKEKRKRKRRERKEKRKRRRKKEKRKKRKEKRRERKRRRRRRRKKRE 


_LOADA UNLINK 


UNLINK 
ADVANCE 
UNLINK 
UNLINK 
ADVANCE 
UNLINK 


SAVEVALUE 
TERMINATE 


UNLINK 
UNLINK 
UNLINK 
ADVANCE 
UNLINK 
ADVANCE 
UNLINK 
ADVANCE 
UNLINK 
ADVANCE 
UNLINK 


SAVEVALUE 
TERMINATE 


MCH, ,ATEST,ALL,BACK 
PCH ,-ALEST ALLY BACs 
ay, 
MCH, ATRNT ,ALL, BACK 
FCH, ATRNT ,ALL, BACK 
32 


ATRNC,ATRNL,ALL, BACK 


ANUM+,1,XF 


JCH oreo) ALL Bre 
SCH, Shot ALL, BACK 
ACH, BTEST, ALL, BACK 
8 
JCH, BTRNT ,ALL, BACK 
3 
BCH, BTRNT,ALL,BACK 
10 
ACH, BTRNT,ALL, BACK 
17 


BTRNC,BIRNL,ALL, BACK 


BNUMG 91) AP 
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UNLINK ALL TRANSACTIONS FROM 
TO ATRNT 

UNLINK ALL TRANSACTIONS FROM 
TO ATRNT 

SIMULATE TRANSPORTATION TIME 
F WAREHOUSE AREA 

UNLINK ALL TRANSACTIONS FROM 
TO ATRNT 

UNLINK ALL TRANSACTIONS FROM 
TO ATRNT 

SIMULATE TRANSPORTATION TIME 
PWC/SRF 

UNLINK ALL TRANSACTIONS FROM 
TO ATRNL 

COUNT ATRN RUNS 


TERMINATE CONTROL TRANSACTION 


UNLINK ALL TRANSACTIONS FROM 
TORE Leo 

UNLINK ALL TRANSACTIONS FROM 
TOV BIESt 

UNLINK ALL TRANSACTIONS FROM 
TO BITES 

SIMULATE TRANSPORTATION TIME 
J WAREHOUSE AREA 

UNLINK ALL TRANSACTIONS FROM 
TO BIRNT 

SIMULATE TRANSPORTATION TIME 
B WAREHOUSE AREA 

UNLINK ALL TRANSACTIONS FROM 
TO BIRNT 

SIMULATE TRANSPORTATION TIME 
A WAREHOUSE AREA 

UNLINK ALL TRANSACTIONS FROM 
TO BIRNT 

SIMULATE TRANSPORTATION TIME 
PWC/SRF 

UNLINK ALL TRANSACTIONS FROM 
TO BIRNL 

COUNT BTRN RUNS 


MCH 
FG@a 
TO 
Mee 
RCH 
TO 
ATRNC 


JCH 
BCH 
ACH 
TOR. 
JCH 
TO 
Ben 
TO 
ACH 
TO 
BTRNC 


TERMINATE CONTROL TRANSACTION 





AKXOPERATIONS SECTION - A TRAIN ROUTEXRAXAAAAAAKAKKAAAKKKKAKAKAKAKKKRKAKKKKKKKK 
x 


ALES. TEST G Pl ,K1 ,ASEND SEND IPG3 ISSUES TO ASEND, ALL 
ss OTHERS TO NEXT BLOCK 
ATRNI ffot L RSATRN,P5,ATRNE IF THERE IS SUFFICIENT REMAINING 
* CAPACITY IN ATRN SEND TO ATRNE, 
x BUSH NEAT BLOCK 
ASEND ADVANCE 1 DUMMY ADVANCE 

TRANSFER FN,FTHFR TRANSFER ALL BACK TO WAREHOUSE 
ATRNE ENTER PMOEIN[ ees 

DEPART QATRN,3 

LINK ATRNC,1PH LINK TO ATRNC 
ATRNL LEAVE ATRN,PH5 
, TRANSFER de TRANGEER ALE FO IMNist 
AXOPERATIONS SECTION - B TRAIN ROUTE XAAKAKAKKAKKKKAKAKAKKKAKAKKAKKRKRKKRKKA 
* 
pebol IhST G Pie ies ahD SEND IPG3 ISSUES TO BSEND, ALL 
x OTHERS 10) NEXT se LOCK 
BIRNT TEST L RSBIRN,P5,BTRNE IF THERE IS SUFFICIENT REMAINING 
* CAPACITY IN BIRN SEND TO BTRNE, 
* ELSE NEXT BLOCK 
BSEND ADVANCE sl DUMMY ADVANCE 

TRANSFER FN, FTHFV TRANSFER ALL BACK TO WAREHOUSE 
BTRNE ENTER BTRN, PHS 

-DEPART OBTRN,3 

LINK Ss MSINe <i sadel Dink sO, BIRNC 
PIRNL LEAVE BTRN, PHS 
AKXTEST FOR PWC/PRF DELIVER YAKAAAKAKAKAKKKAKKKAKKKKAKKKAKAKAKRAKRKRRKKRKRKRK 
* 
Mitst TEST NE . P4,Ki , TERM SEND ISSUES FOR SRF AND PWC TO 
x TERM TO SIMULATE DELIVERY BY 
x TRACTOR, fRAIN, ALL OTHERS TO NEAT 

ADVANCE 17, SIMULATE TRANSPORTATION TINE TO 


FREIGHT TERMINAL 


oT 


KKEKKKKKKKKKKKRKKKKRKKKKKRKRKRKRKRKRKKRKKKRKRKKRKKKKKKKRKRKKKKRKKRKRKRKKKKRKRKKRKKKKKKKKKK 


RK FREIGHT TERMINAL MODULE AK 
** TRANSACTIONS REPRESENTING MATERIAL ARE TESTED FOR PACK TYPE sae 
*X REQUIRED AND SENT TO LIGHT OR HEAVY PACK LINES AS APPROPRIATE ge 
xk (PARCEL POST PACKS GO TO THE LIGHT PACK LINE) SePAche fie. ses 


*x*X IN THE LIGHT PACK LINE ARE OBTAINED FROM FUNCTION FIWSV. AFTER A 
xk PACKING IS COMPLETED, ALL ISSUES ARE ROUTED TO THE TERMINATION = 


SL ODULS ers 


AVAILABLE FOR SHIPMENT. 


MATERIAL RECEIVED FROM TRACTOR =44 


xX TRAINS THAT DOES NOT REQUIRE PACKING IS SENT DIRECTLY TO THE oes 


xX TERMINATION MODULE AS AVAILABLE FOR SHIPMENT. oes 
KAKKRAKAKARARARARARKRARARARARARRRARARKR KAKA RRR AK AAKAARAKKAKAKAKAKRAKKKK 


* 


KAAKKAAKKKAKKKKKKKKAKKKKKKKKKKKAKKKKKKKKKKAKKKKKEKKEKKKKKKKKKKAKKKKKKKKAKKKKK 


* 
Breit @ 


+ + 


OH HF OF 


HVYPQ 


+- 


HVYPL 
iVEPT 


HVYPA 
AVP 
HVYP 


HVYTR 


Les ie 


TRANSFER 


QUEUE 
TEST E 


TeSi os 
ee Sia 


LINK 
TES) EGE 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSPER 
ENLER 
DEPART 
ADVANCE 
LEAVE 
tool 2 


UNLINK 
TRANSFER 


P4,K2, TERM 


_VOLRURe el TPO 


OHVYP,3 
BVSLUNCH, KO, HVYPL 


BVSWORKH, Kl , HVYPT 
RSHVYP,KO,HVYPE 


HVYEC eH 
P1,K4,HVYPA 


3,K22 
OHVYP, 3 
,DUTSC 


/HVYPL 
HVYP 

OHVYP, 3 

VSHVYPS 

HVYP 
BVSWORKH,K1,HVYTR 


AVY EP CeHVVPE.. BACK 
pLoRlt 


a2 


SEND ISSUES AVAILABLE FOR SHEETara 
SHIPMENT TO TERM, ALD OTHERS 
NEAT BLOCK 


TRANSFER ISSUES REQUIRING LIGHEsOs 
PARCEL POST PACK TO LITEO VS ims 
OTHERS TO NEAT BLOCK 


KHEAVY PACK OPERATIONS SECTIONAAKAAAAAKAAKAKKAKAAKAKAKKKKKAKKAKAK AAR KKK K 


SEND ALL TO HVYPL DURING LUNCH, 
ELSE NEXT BLOCK 

SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO HVYPT 
SEND ALL TO HVYPE IF STORAGE IS 
NOT FULL, ELSE NEXT BLOCK 

LINK TO USER CHAIN HVYPC 

SEND HI PRI REOS TO NEXT BLOCK, 
ALL OTHERS TO HVYPA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM OHVYP 

SEND HI PRI REOS TO DUTSC 

DUMMY 

SEND ALL TO HVYPL 


PACK MATERIAL REQUIRING HEAVY SEA 
DURING WORKING HOURS SEND ALL TO 


NEAT BLOCK, ELSE =1O7n ae 
RELEASE ONE TRANSACTION FROM HVYPC 








**LIGHT AND PARCEL POST PACK OPERATIONS SECTION***##kAARAAARHAA AAA RAIA 


LITPO 
* 


* 


* 


ere L 
bitPT 


LITPA 

ELlre 

EPrP 
* 


LITTR 


QUEUE 
TEST E 
TEST E 


ode 


LINK 
EES. GE 


ASSIGN 
DEPART 
TRANSFER 
ADVANCE 
TRANSFER 
ENTER 
DEPART 
ADVANCE 


LEAVE 
ESL SE 


UNLINK 
TRANSFER 


QLITP ,3 
BVSLUNCH, KO, LITPL 


By SNORKEy Way ud TP a 
Robe ko) bt TPE 


C7 ee 
P1,K4,LITPA 


3,K23 
QLITP ,3 
,DUTSC 


fearen 
meus 

QLITP ,3 
VSLITPS 


Ee 
BVSWORKH ,K1, LITTR 


POR er oltre i, SACK 
PLeRtt 
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SEND ALL TO LITPL DURING LUNCH, 
ELSE NEXT BLOCK 

SEND ALL TO NEXT BLOCK DURING 
WORKING HOURS, ELSE SEND TO LITPT 
SEND ALL TO LITPE IF STORAGE IS 
NOT FULL, ELSE NEXT BLOCK 

LINK TO USER CHAIN LITPC 

SEND HI PRI REQS TO NEXT BLOCK, 
ALL OTHERS TO LITPA 

ASSIGN PROGRESS PARAMETER 
REMOVE FROM QLITP 

SEND HI PRI REQS TO DUTSC 

DUMMY 

SEND ALL TO LITPL 


PACK MATERIAL REQUIRING LIGHT OR 
PARCIiG POST “PACK 


DURING WORKING HOURS SEND ALL TO 
NES rOCK etos TOsLTL ER 
RELEAS ee ONE SIRANSAGCEION FROM LITPC 


KAKKAKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKKKKKKKKRKKKKKKKKKKKKKKKKKKKKKKKKKAKEK 


* DUTY SECTION x 
*k THE SCHEDULE CONTROL SECTION GENERATES A CONTROL TRANSACTION AT ** 
xk AT THE START OF EACH DAY TO CONTROL DUTY SECTION OPERATIONS. ON *%* 
** WORKDAYS, ADVANCE BLOCKS MOVE THE TRANSACTION THRU THE SCHEDULE ** 
** CONTROL SECTION. AT APPROPRIATE TIMES, THE STORAGE REPRESENTING ** 
*xk THE DUTY SECTION IS OPENED AND CLOSED AND TRANSACTIONS ARE LINKED** 
** TO AND UNLINKED FROM USER CHAINS WITHIN THE OPERATING SECTION. ** 
KRKEKKKKKKKKKKKKRKKRKKRKKRRKRKKRKKKRKRRKRKKRKRKRKKRKKKRKRKRKRKRKRRKRKKRKKRKRKAKRKRKKRKRKAKKRKK 
** THE DUTY SECTION OPERATIONS SECTION SIMULATES NSD LATE SHIFT AND ** 
** DUTY SECTION OPERATIONS. THE DUTY STORAGE HAS A CAPACITY OF TWO ** 

** MATCHING THE NUMBER OF PERSONNEL ACTUALLY AVAILABLE IN BOTH THE ** 
**k LATE SHIFT AND THE DUTY SECTION TO PROCESS ISSUES. TRANSACTIONS ** 
** ENTERING THE MODULE ARE SPLIT INTO THREE TRANSACTIONS TO RESTORE ** 
** THE ACTUAL DEMAND LEVEL AND ADVANCED TO THE POINT OF PROGRESS aR 
** INDICATED BY P3. TRANSACTIONS TRANSFERRED TO THE DUTY SECTION  %** 
** BUT NOT PROCESSED ARE TRANSFERRED BACK TO THEIR MODULE OF ORIGIN. ** 
*x COMPLETED ISSUES ARE TERMINATED AS APPROPRIATE (NIS OR AVAILABLE ** 
** FOR SHIPMENT). NOTE: BECAUSE MOST HIGH PRIORITY PERISHABLE * 
** PROVISIONS ISSUES MADE OUTSIDE OF NORMAL WORKING HOURS BY NSD — ** 
** RARE FOR FLEET ACTIVITIES, YOKOHAMA COLD STORAGE REQUISITIONS ARE ** 


** ROUTED INSTEAD TO YOKOSUKA COLD STORAGE. SU 
KARKAKARAAKAAKKAAKAR AKA AK AKAKER AAKK RAK ARK KAAKAREKAAKARRKAKARARKARKKKR 


* 
XXSCHEDULE CONTROL SECT IONXAARAAKAAKAAKAKKKKKKKKARKAKKKAKAKAARKRKAKARKKKKKAKA 
* 


. GENERATE 24002 0r 1 GENERATE CONTROL TRANSACTION 
‘ TEST of BVSWKDAY ,K1 ,DTEND SEND TO DTEND IF SAT/SUN ELSE NEXT 
BLOCK 
ADVANCE 800 ADVANCE TO 0801 
UNLINK DUTYC,DUTYD,ALL,BACK UNLINK TRANSACTIONS NOT PROCESSED 
* BY THE DUTY SECTION 
ADVANCE 875 ADVANCE TO 1646 
UNLINK DUTYC,DUTYS,2,BACK UNLINK 2 TRANSACTIONS FOR DUTY 
* SECTION PROCESSING 
DTEND TERMINATE TERMINATE CONTROL TRANSACTION 
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**OPERATIONS SECT IONAAAAAKAAAAAKAAKAKAAAAKKAKKAAAKKAAKKKAKKKARKKKKKRAKKAA KA 


BUTSC 
* 


* 


BUTYL 
DUTYD 


OO OF 


DULYS 


OSPLT 
DUTYE 


yw, a 


PZERO 


+ 


PONE 
* 


Fon 


PTHRE 
WHEAS 
fiRIR 


PFOUR 
* 


SORT 
Polx 
Pa iGH 


TURN 
k 


DESTA 
PSATN 


PTWTW 


QUEUE 
TEST NE 


TEST E 


LINK 
DEPART 
TRANSFER 


SPLIT 
TRANSFER 
QUEUE 
ENTER 
DEPART 
TRANSFER 


ADVANCE 
TRANSFER 


ASSIGN 
LEAVE 
TRANSFER 
Tesi ne 


ADVANCE 
TES se 


ASSIGN 
LEAVE 
TRANSFER 
ADVANCE 
TRANSFER 


ADVANCE 
ASSIGN 
TRANSPER 


ASSIGN 
riot E 


ASSIGN 


ADVANCE 
ADVANCE 
ADVANCE 
BEST & 


ASSIGN 
LEAVE 
TRANSFER 
Tie E 


ASSIGN 
LEAVE 
TRANSFER 
ASSIGN 
ADVANCE 
iS 


TRANSFER 


ADVANCE 
TRANSFER 


DUTYO 
BVSOPEN , K1,DUTYL 
RSDUTY , KO, DUTYS 


DUTYC,1PH 
DUTYO 
FN, FTHIR 


2,QSPLT 
,DUTYE 
DUTYO 
DUTY 
DUTYO 
FN, FTHON 


FNSFELEV 
J oGROSc,), RIE 


See 

DUTY 
POULIR 
PGywZ) BLE 


FNSFELEV 
Peri RUG 


Sy 

DUS 

/DUTER 

FNSFTWEL 
.VSNOTEX, ,WHEAS 


FNSFFRTN 
Z,FNSFIWO 
. VSNOTWR, , PFOUR 


Sak 
P27 KI ZoORt 


ZAKZ 


FNSFSXTN 
FNSFTHSV 
FNSFSVIN 
Po Ki, TURN 


SIA 5 

Dus 

,DUTTR 
BVSBEAR,K1,DESTA 


3,K24 

Bury 
PDULER 
4,FNSFTHRE 
FNSFTHEI 
Pa KZ pon Le 


VOLETEP, elnwiH 
FNSFTWSX 
qeigllils 
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IF OUTSIDE WORKING HOURS, SEND 
TOWNEAT SLOCK) ELSE buUrYE 

IF DUTY STORAGE IS NOT FULL, SEND 
tO =bUlvsoee oboe NEXT BLOCK 

LINK TO USER CHAIN DUTYC 


TRANSFER ALL TRANSACTIONS NOT 
PROGESSEDeS © THE DULY SECTION BACK 
Toe tee cori OE PROGRESS INDICATED 
Bors 

SPLIT EACH TRANSACTION INTO THREE 
TRANSFER ALL TO DUTYE 

ADD SPLIT TRANSACTIONS TO QUEUE 


TRANSFER ALL TRANSACTIONS TO BE 
WORKED BY THE DUTY SECTION TO 

THE POINT OF PROGRESS INDICATED BY 
re 


STOCK CHECK ALL REQUISITIONS 
TRANSFER IN STOCK REOS TO RTE, 
NIS REQS TO NEXT BLOCK 

TAG NIS REQS 


SEND IN STOCK REQS TO RTE, ALL 
OTHERS TO NEXT BLOCK 

PERFORM STOCK CHECK 

SEND NIS REQS TO NEXT BLOCK, ALL 
OTHERS TO NEXT BLOCK 

TAG NIS REQS 


REMOTE. TERMINAL) ENTRY Ob REOS 
SENPS DEMAND EXCEPTIONS 20" NEAT 
BLOCK, ALL OTHERS TO WHEAS 
PROCES > DEMAND EXCEPTIONS 

ASSIGN WAREHOUSE LOCATION 

SEND WAREHOUSE REFUSALS TO NEAT 
BEOCKS. ALE OTHERS EO, P FOUR 

TAG WAREHOUSE REFUSALS 

SEND. VOKORAMA, ISSUE. DOCS TO NEAT 
BLOCK ALL OTHERS TO SORT 
REASSIGN YOKOHAMA REQS TO YOKOSUKA 
COED STORAGE 

HARKVEURS] ISSUE DOCS 

DRIVE TO WAREHOUSE LOCATION 

MAKE PICK 

SEND WAREHOUSE REFUSALS TO NEAT 
BLOCK, SEL OIHERS TO IURN 

TAG WAREHOUSE REFUSALS 


SEND TEBEARERSISSUBRS TO NEXT BLOCK, 
BELSCURERS -1LOSDES TA 
TAG BWT ISSUES 


ASSIGN ISSUE DESTINATION TO P4 
DRIVE, 10 FREIGHT TERMINAL 

SEND eos UR om REOUIRING PACKING 10 
NEXT BLOCK, ALL OTHERS TO SHIP 
SEND ISSUES REQUIRING HEAVY PACK 
TOSNE St! BOCK ALE OTHERS TO PIWIH 
HEAVY PACK 

SEND ALL TO SHIP 


* 


* 


PTWTH ADVANCE 

SHIP ASSIGN 
LEAVE 

DUTTR ADVANCE 
MASE Jo, 
UNLINK 


SEND TRANSFER 


FNSFIWSV 

3,K24 

DULY 
BVSTHREE ,K1 ,SEND 
DUT YC ,DUIYS 27, 2aer 


EN HTHEe 
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LIGHT/ PARCEL) POST era. 
TAG AS AVAILABLE FOR SHIPMENT 


DUMMY ADVANCE 


UNLINK ONE TRANSACTION FROM DUTYC 
FOR EVERY THREE faa, ae 

SEND ISSUES TO LOCATION DETERMI iis 
BY PROGRESS Fakalip tee 


— 


KAKEKRKEKAKKKKREKRARKKARKRKEKKREKREKKRKKKEKKKKRRAKREKRKRRRREKRKRREKRRKRRKKRRKRKAKKKRERKAKRKRRKRKK 


zk 


* 


TERMINATION MODULE } 
* IN THE TABLE DEFINITION SECTION, FREQUENCY DISTRIBUTION TABLES “Sus 


K* 


*k ARE DEFINED TO MEASURE THROUGHPUT TIME FOR ALL ISSUES (ALL) AND ** 
xk BY ISSUE PRIORITY GROUP (IPGON,IPGTW,IPGTH). TABULATION OF “Sis 
*k ISSUES IN APPROPRIATE TABLES IS MANAGED BY ROUTING TRANSACTIONS ** 
he BY PARAMETER ONE VALUES. RAW COUNTS ARE MADE ON NIS AND as 


WAREHOUSE REFUSAL TRANSACTIONS 


AKAKKKKKKKKKKKKAKKKKAKKKKKKKKKKAKKKKAKKKKKRKKRKRERKEKKRKAAKKRAARKKRRRKAKRRKRKRKAKKRKK 
* 
AXTABLE DEFINITIONS XX XX AA KAKAKAKAKAKKKAKKKAKKKAKKKKKKAAKRKRRKKAKAKRKAKRRKRKKKK 
* 


ALL 
IPGON 
PEGI W 


TABLE 
TABLE 
TABLE 


J PGIH TABLE 


* 


* 


* 


* 


* 


* 


* 


aLLCT 


TMONE 


TMTWO 


TMTHR 


Peo lM 
DINIS 


WRTRM 
DTWR 


TABULATE 
test NE 


TES & kG 
TABULATE 


TERNAL 
TABULATE 


TERMINATE 
TABULATE 


TERMINATE 


Si SAE 
SAVEVALUE 
TERMINATE 


SEE iy 
SAVEVALUE 
PERINAT E 


Mise 2002 
MT 105120051 
MIO; W200 


Z 
6 
6 


M1,0,1200,22 
pg ols COUNT, TABULATION AND ‘TERMINATION*#A%4% 4ANAAAAAAAAAAAAREAREASA 
,TERM SPLIT 


2,ALLCT 


ALL 
Be ER 


PiekKS fire 
IPGON 


IPGTW 


Isles ysl 


ZL 
NaS Cia, 1 Ar 


Z,DiWR 
NOE e 9.92 
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SPLIT EACH TRANSACTION INTO 3 TO 
RESTORE DEMAND LEVEL 

PNGER ALE ISSUnS INTO TABLE ALL 
SEIID TPG3S TRANSACTIONS TO TNTHE, 
ALL OTHERS TO NEAT BLOCK 

SEND IPG2 TRANSACTIONS TO TMTWO, 
ALL OTHERS TO NEXT BLOCK 

ENTER IPG1 TRANSACTIONS INTO 
TABLE IPGON 

TERMINATE IPG1 TRANSACTIONS 
ENTER IPG2Z TRANSACTIONS INTO 
TABLE IPGTW 

TERMINATE IPG2 TRANSACTIONS 
ENDER IPGS TRANSACTIONS INTO 
TABLE -IPGIH 

TERMINATE IPG3 TRANSACTIONS 


COUNT NIS REOS 
TERMINATE NIS REQS 


COUNT WAREHOUSE REFUSALS 
TERMINATE WAREHOUSE REFUSALS 


KKKAKEKKKKKKKKKRKRKKEKKKKKKKRKKKKKKKAKKKKKKAKKKKKKKRKKRKKKKKKKKRKAKRKKKRKRKKRKRKRKKKKK 


PSE SIMULATION RUN CONTROL ee 
*X THE FIRST START STATEMENT AND THE FOLLOWING RESET STATEMENT ARE ** 
xX USED TO BRING THE MODEL TO STEADY STATES THe) faye lou: De een ese 


**X WITH TRANSACTIONS SO THAT THE SIMULATION DOES NOT START WITH AN ** 
xx EMPTY SUPPLY DEPOT. THE INITIAL STATEMENT RESETS ALL SAVEVALUB somes 
** USED TO GATHER STATISTICS DURING THE SIMULATION SIO= Ze roe os 
**X FINAL START STATEMENT REFERS TO FIRST TERMINATE STATEMENT IN Tobe 
**X MASTER SCHEDULE CONTROL MODULE, TERMINATING THE SIMULATION WHEN ** 


**k THE 4TH TRANSACTIONS ENTERS THAT BLOCK. a 
KARA KAAAR KAKA RA AKKAKKKRARK RA KK RAR ARAK RR REKAKRAKARAKKRAARRRAK ARR KARR KK 


* 


Slant z2,NP 
ReSe 
INITIAL XFSREQCT ,O/XFSPRION ,O/XFSPRIIW,O/XFSPRen © 
INITIAL XFSANUM, 0/XFSBNUM, 0/XFSPNUM, 0 
INITIAL XFSNISCT, O/XFSWRCT, 0 
S LAK 4,,1 
END 
// 
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APPENDIX B 
GPSS BLOCK DIAGRAM 


TABLE OF CONTENTS 


Master Schedule Control Module. 

Storage Control Module 

User Chain Control Module. 

Requisition Generation Module. 
Requisition Receipt Module 

NSD Remote Terminal Entry Module 

CPU Tests Module 

Printer Queue Handling Module. 

Demand Exception Handling Module 
Warehouse Assignment Module. 

Storage Control/Storage Office Module. 
Yokohama Issue Document Delivery Module. 
Bicycle Messenger Delivery Module. 
Warehouses Module. 

Provisions Tractor Train Delivery Module 
Tractor Train Delivery Module. 

Freight Terminal Module. 

Duty Section Module. 


Termination Module 
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UNLINK 
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UNLINK 
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TRANSFER > SKCKL 
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SKCKV LEAVE 


SKCK 


SKCKC ,SKCKE, 
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BREE 
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GENERATE 
25 


UNLINK 


REE,SCPRE, 
ALL, BVSPRTHR 


e 
| UNLINK 





| TWO,SCPRE, 


UNLINK 


ONE,CSPPE, | 
ALL, BACK 


TERMINATE 


SCPRO 


OSCPR, 3 





TRANSFER 


be 


DEXTE 


CSPRO | QUEUE 


CSPRE 


CSPR 
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ONE, 1PH 


It 


ENTER 


CSPR 


DEPART 


QCSPR, 3 


! 


ADVANCE 


LEAVE 


SCPR 


aH 










DEXTE 
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a 
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TEST E 
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DEEX ADVANCE 
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TEST NE 
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DEPAPT 
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